















ot 


\ 
at. 





DEC 2 3 1923 
December 22, 1923 


coe Company, Inc. 





Twenty-five Cents Per Copy 


aXe) INEERING & MINING 


JURNAL:PRESS 


[DATION OF ENGI 


Liquid Oxygen Explosives 
Further Facts 
By Alfred James 


Making Copper 600 Miles North of Vancouver 


Granby Consolidated’s mining and 
smelting operations at Anyox, B.C. 


By L. R. Clapp 


Marketing of Cobalt Ores and Metal 


By G. C. Bateman 


New Almaden 


Views of a Famous Quicksilver Camp 


= 
Sec: 
=> ne) 


oR 


Latin “8 Ait wy 






First 1,000-ton unit of Granby Consolidated’s concentrator, 
now nearing completion at Anyox, B. C. 
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An “‘Ace”’ for the “‘Queen’’ 


Out in Bisbee at the Copper Queen is one of 
the earliest installations of Burch Grizzlies. 
From the standpoint of expediting separation 
of the fines from crusher sizes this installation 
is the “ace” of the Copper Queen. 


The Burch Grizzly is absolutely non-clogging, 
the ingenious arrangement of fixed and loose 
rings provides accurate spacing at the top 


while giving complete freedom of release for 
the fines. 


Built in three standard diameters: 36, 48 and 
60 inches, and in any width up to ten feet. 


The ring spacing can be adjusted for specific 
requirements. 


STEPHENS-ADAMSON MFG. CO. 


Aurora, IIlinois 
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The Emmet Mercury Boiler 


RADICAL IDEA in the generation of power that 
is now being tried out on a semi-commercial 


scale may prove of great interest to the mining 
industries in more than one way. We refer to the use 
of quicksilver in place of water in a boiler, the quick- 
silver being vaporized in a boiler at 35 lb. gage and 
812 deg. F., allowed to expand through a turbine to 
29 in. vacuum and 414 deg. F., then used to generate 
steam for a separate turbine or other power purposes, 
and finally all returned to the first boiler as liquid 
quicksilver. The details of an installation at the Hart- 
ford Electric Light Co. are given in this issue on an- 
other page. Advantage is thus taken of a much greater 
temperature range than is possible with steam alone, 
and the thermal efficiency is about that of the internal- 
combustion engine—about 1 kw.-hr. from 11,000 B.t.u. 
Compared with a steam-turbine generating plant oper- 
ating at 200-lb. steam pressure, a fuel saving of about 
50 per cent is made. 

The possibilities of this development, which has been 
made under the direction of W. L. R. Emmet and the 
General Electric Co., appear startling to say the least. 
This being the case, the conclusion to which we all 
leap is that if present experiments are successful, 
mercury will presently be used in all steam boilers. 
But to the student of the world’s mineral resources 
there comes a query that may not present itself to the 
mechanical engineer: how about the supply of mercury? 

The Emmet boiler at Hartford holds about 30,000 Ib. 
of mercury. The total production of mercury in the 
United States in 1919 was 1,601,000 lb., enough to equip 
only fifty-three boilers like the one already equipped, 
which has developed about 1,500 kw. or nearly 2,000 hp. 
In 1922 the mercury produced in the United States 
had fallen to 478,000 lb., or enough to equip sixteen 
boilers of the size of the Emmet installation at Hart- 
ford. This United States production was to be sure 
only about one-fifth of the average production for 
nearly twenty years: nevertheless, it is clear that these 
twenty years have skimmed the cream from our deposits. 

We have a tentative figure of the total amount of 
boiler horsepower used in the United States in the 
mining industries at 2,258,000 hp., which, taking the 
amount of mercury required for the Hartford boiler, 
would require altogether nearly 34,000,000 Ib. of quick- 
silver, which is more than the total amount of 
quicksilver produced in the United States in the last 
twenty-one years—1902 to 1922 inclusive. But the 
total amount of high-pressure steam-boiler capacity 
used for all purposes in the United States is 18,000,000 
hp., whose equipment would require 270,000,000 lb. of 
mercury! 

The world production of mercury in 1921 was only 
4,451,000 lb., enough to equip only 148 boilers of the 
size of the Hartford plant! The total world’s produc- 
tion for fourteen years from 1908 through 1921 inclu- 
sive was 110,337,000 lb., or less than half what would 


be required to change the high-pressure steam boilers 
of the United States alone to the mercury system. 

Enough statistics have been quoted to show how 
hopelessly inadequate is the hitherto-produced world’s 
supply of mercury to meet the requirements of this 
suggested new industrial device. The question then 
arises whether increased demand would not bring on an 
increased supply. Beyond any question, such a demand 
would bring about a greatly increased production: but 
this demand would have to be made in terms of higher 
prices for quicksilver. We quote currently about $60 
per flask of 75 lb.: the average price in 1922 is given 
by the United States Geological Survey at $57.78, based 
on Engineering and Mining Journal-Press quotations 
for the year. Owing to the relatively small quantity 
of quicksilver produced, its price has been subject to 
wide fluctuations. For many years before the Great 
War the price was generally below $40 a flask. If the 
demand for quicksilver for boiler purposes grows, it is 
inevitable that a skyrocketing of prices will take place. 

In 1921 the United States, although producing only 
6,339 flasks (475,425 Ib.), still remained the third 
largest producing country in the world, Italy (includ- 
ing the Idria mine) being largest, and Spain (with 
the Almaden mine) second. 

It is evident, therefore, that there is little chance of 
the production of quicksilver being increased to the 
enormous degree of allowing it to be used in all steam 
boilers; also, that the use of the metal in even a few 
boilers is likely to cause an immense increase in the 
price. 


a 


Revolution in Mexico 


OMING SO SOON after the recognition of the 
(Yorree government by Washington, the revo- 

lution in Mexico is disappointing. With Euro- 
pean affairs in a mess, the increasing stability of gov- 
ernment south of the Rio Grande has been comforting. 
It is really lamentable that one so able as Sefior de la 
Huerta can see no way of electing a president, even 
though it be himself, save by resort to violence. Ob- 


- regon, Calles, and he have together constituted Mexico’s 


big three—its political leaders—since order was estab- 
lished. Angered because Calles, with Obregon’s sup- 
port, seemed certain of securing the presidency, which 
high office de la Huerta seeks quite properly for himself, 

the latter with his adherents has resorted to arms. ~ 
Not long ago, de la Huerta visited New York to 
talk over matters pertaining to Mexico’s debt with 
bankers here—a preliminary to recognition. On his 
return, a little mud was thrown for purely political 
reasons at his conduct of Mexico’s finances. Following 
this, the support by Obregon of Calles, whose sym- 
pathies are radical, has precipitated the present dis- 
turbance. The conflict, on the surface, is therefore 
an effort to decide whether progressives, represented by 
de la Huerta, or radicals, represented by Calles, shall 
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for a time control the republic’s affairs. So far, if 
reports are true, the Huertistas are progressing with 
their military campaign. The outcome undoubtedly 
depends on whether they can secure the backing of big 
interests, or, in other words, foreign capital. Without 
such support and in the face of the recognition ac- 
corded the existing government on Sept. 1, the present 
movement seems bound to fail. 

It is more important that law and order shall continue 
to prevail in Mexico than that any particular candidate 
shall be president. Mexico needs peace and its citizens 
need continued employment. Great improvement has been 
made in this direction in recent months. Reports from 
many parts of the republic indicate unusual activity in 
mining. Industry of all kinds shows remarkable 
recovery. Important railway construction is under way. 
Through his unusual talents Obregon has brought order 
from chaos and established a stable government. It is 
to be hoped therefore that, whatever be the political 
outcome, the present disturbance will be short lived. 


— 
A Christmas Suggestion 


LTHOUGH THIS THOUGHT probably appears 
A too late to turn part of the reader’s Christmas 
budget into some channel not already considered 
by him, we hope that everyone in the mining industries 
will make gifts of something made of sterling silver. 
The chances are good that few presents indeed that you 
or we will make this season have a permanent value 
and lasting charm. Yet these are just the qualities 
possessed by silver articles. Compared with the labor 
or craftsmanship required to fashion a silver ornament, 
the bullion value is small, so that its worth should not 
be judged entirely by the amount of silver it contains. 
Isn’t it strange that the Asiatics, the poorest people per 
capita on earth, feel the romance, intrinsic value, and 
beauty of silver, while the masses in these United 
States seem to be apathetic to its attractiveness? 
Silver producers want a better market for the white 
metal. One way to obtain it is to increase the con- 
sumption in this country. Then why not begin right in 
the industry itself? -Let the thousands of people whose 
livelihood depends upon silver grasp every opportunity 
to buy something made of sterling—not only during 
the Christmas season but on other occasions. 
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Scientific Nomenclature 


HE DISADVANTAGES and the advantages of a 
technical nomenclature have been frequently 
pointed out. Every invention, it goes without say- 
ing, springs from a want—a demand. Therefore the 
coinage of new scientific words out of the Greek, 
as sciences advance, indicates a need of the advancing 
scientist for precise terms wherewith properly to defire 
his scientific conceptions. In the hands of the amateur 
scientist, however, this separate and learned vocabulary 
becomes a nuisance. He uses it to conceal his own 
stupidity—from himself and from the world. Yet, in 
spite of its abuse it is necessary—but like all good 
medicine, it must not be taken in excess. 

Economists complain that they suffer in their scien- 
tific work for the lack of precise terminology, and that 
clear thought is impeded by their having to use com- 
monplace words in a narrow and an inaccurate way. 
The writers of a recent volume’ observe, “Exactly what 


Money,” by W. F. Foster and Waddill Catchings, 1923, p. 15. 
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do we mean by consumption, demand, credit, money, 
wealth, price-levels, profits? These are familiar words 
of every-day speech; nobody hesitates to use any one 
of them for fear that he may not have a clear and 
accurate idea of its meaning. Terms that are equally 
familiar to the engineering profession, such as the 
moment of inertia and the radius of gyration, most of 
us do not attempt to use at all. We know that we do 
not know what they mean. Various other professions 
have a similar advantage over economics; their termi- 
nology makes it evident that hard study is prerequisite 
to any sensible discussion of their problems. Most 
people do not talk glibly about torts or spectrum 
analyses. About money, however, many people take it 
for granted that they know all they need to know, since 
their daily dealings are in terms of money. For this 
reason they are in special danger of concluding that 
whatever they do not agree with on this subject is 
wrong and whatever they do not understand is nonsense. 
Economics might fare better if it had a forbidding 
vocabulary of its own, freed from the confusion of 
everyday speech.” 

We may draw from this some reflections as to the 
proper use of terminology in mining and the earth 
sciences. A sparing and even Spartan use of the 
higher terminology should be striven for; for if the 
scientific words degenerate into the common speech, 
even of scientists, these again acquire double or triple 
meanings or vague connotations in the minds of dif- 
ferent workers. Many an earth scientist and college 
graduate in geology has no clearer an idea of what 
metamorphism is than he has of what money is, though 
he may delude himself that he is on familiar terms 
with both. 


<a 


Katanga Copper 


DEVELOPED DEPOSIT, containing 4,500,000 
tons of metallic copper in ore averaging 6.5 per 
cent, is something to conjure with, even if it is 

located in the Belgian Congo, best known in the popu- 
lar mind for elephants, lions, and cannibals. This is 
the latest estimate of the ore reserves of the Union 
Miniére du Haut Katanga; but there is little basis for 
the impression current in some quarters that the com- 
pany is going to flood the world’s market with cheap 
copper and drive a lot of American producers out of 
business. It is true that there has been a steady in- 
crease in the output of copper from Katanga and that 
the company is now producing at the rate of about 
150,000,000 lb. per year. It is likely that it will con- 
tinue a gradual increase. Still, there remains a wide 
margin between 150,000,000 lb. and the 225,000,000-Ib. 
output of Chile and the 240,000,000-lb. output of Utah. 
And, in spite of these, current consumption and pro- 
duction are not far apart. 

Several reasons can be mentioned for questioning 
the probability of a copper deluge from Africa. Even 
if the Union Miniére wanted to double production in the 
next few years it is doubtful if it could do so. Its 
present smelting plant is operating approximately up 
to capacity; and it takes time to build even compara- 
tively simple plants, particularly in a remote country. 
Its supplies of high-grade smelting ore, though huge, 
are not unlimited, and equipment is necessary to mine 
it and transport it. The design and construction of a 
leaching plant which ultimately is to be the means of 
treatment and of a sulphuric acid plant to supply the 
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necessary reagent will take several years. The com- 
pany employs ten or twelve thousand natives, which it 
must obtain from long distances, and it takes time to 
build quarters and to recruit new men. Doubling the 
capacity for transportation of wood for boiler fuel is 
another problem that would be faced. 

But even if it were physically possible, it is not cer- 
tain that the company would consider it good policy to 
double its output in short order. The lower-grade ore 
must be mined some time, and it would seem that the 
coincidental mining and metallurgical treatment of 
high- and low-grade ore would offer important econo- 
mies. As a consequence of, among other things, high 
transportation charges, the cost of Katanga copper de- 
livered in New York is not as low as that of several 
American producers—not nearly so low that the world 
market can be ignored. Fifteen-cent as against twelve- 
cent copper means as much to the Union Miniére as to 
many other producers. After a certain point is reached, 
no appreciable reduction in production cost can be real- 
ized by increasing the scale of operations, so that the 
maintenance of a good market may be more vital to the 
financial welfare of a particular company than _ in- 
creased output. The Union Miniére has the same mar- 
keting problems as any other copper company. It has 
the same problems of financing plant expansion. 

No doubt Katanga copper will be an important factor 

,in the future of the copper-mining industry, just as 
Chilean copper is, but it costs money to produce it, 
and the industry is subject to every natural and eco- 
nomic law, just as if it were not in the heart of the 
Dark Continent. We do not consider it a serious men- 
ace to the copper-mining industry in either the next two 
or in the next fifty years. 


oe 


Engineering Fact-finding Committees 


O MORE IMPORTANT WORK, in clarifying the 
N situation as to our future mineral policy, is on 

hand than the estimation of our national ore 
reserves which has been undertaken by joint committees 
of the Mining and Metallurgical Society of America and 
the American Institute of Mining and Metallurgical 
Engineers. For each metal to be investigated a special 
national committee of engineers and geologists has been 
carefully chosen. So far the reports of three of these 
committees have been printed—those on petroleum, on 
chrome, and on graphite. We have already published 
extracts from the reports of all these committees. 

So far, the report of the chromite committee, con- 
sisting of Albert Burch and E. F. Burchard, is the most 
satisfactory. Given a definite task, they have performed 
it—that of stating in plain figures their estimate of the 
chromite resources of the United States: and they have 
classified these estimated reserves sensibly. However 
wide of the mark they may prove to be, or however 
close, there are the figures; and of one thing we may 
be sure: that they are the best figures obtainable, and 
therefore the figures to which we must tie. 

The report of the petroleum committee is disappoint- 
ing: with regard to petroleum reserves it limits itself 
to generalities, not furthering our definite knowledge; 
and it is devoted largely to recommendation of policy. 
But these committees are engineering committees, 
formed for the purpose of fact-finding, not of defining 
policies: they are appointed for presenting facts, or 
engineering estimates of facts, which may serve as a 
basis for all discussion and any and all policies. The 
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failure to estimate, in the case of this committee, is 
especially disappointing, since it is known that some 
members of the committee have very definite views of 
our petroleum reserves—which, indeed, have been pub- 
licly expressed. The report of the graphite committee 
is also vague as to estimates of reserves; no figures are 
undertaken, which is again a side-stepping of the job 
of the committee, though with excuse for bewilderment 
in view of the undeveloped condition of our graphite re- 
serves. The report is sound, but contains nothing 
that is new. 

Great interest centers in the report of the manganese 
committee, of which Mr. C. M. Weld is chairman. Dur- 
ing the tariff hearing in Congress, there was much con- 
flict between the estimates of the manganese reserves 
of the United States by the Geological Survey and those 
made by the Mining Congress. The estimate of the 
former was about one-tenth that of the latter. Prob- 
ably the estimates of the Geological Survey were over- 
conservative—indeed, in one important point they were 
proved to be so; but it is the universal opinion among 
mining engineers that the estimates of the Mining Con- 
gress were extravagantly large. Indeed, as the esti- 
mates of the attorney for the interested parties, it 
would be expected that they would be so. Thus, the 
joint manganese committee, of which Mr. Weld is chair- 
man, has precedents. 

Stage fright and too large committees, as we see it, 
have helped to stultify the advantages of many recently 
appointed engineering or partly engineering commit- 
tees. The Coal Commission is one example which we 
have not mentioned above, but which is very much in 
the public mind. We note that the chrome committee, 
which, as we state above, laconically delivers the goods, 
and retires—consisted of only two members, both forth- 
right and impartial men; and this suggests that similar 
committees in the future should be made small—one or 
two or three. And the second precept for engineering 
fact-finding committees should be: “Deliver your facts 
as succinctly and clearly as you know how; and for the 
love of engineering, beware of stage fright!” 

The prayer of each engineer who has a public task of 
fact-finding given him, as he lies down each night, 
should be “O Lord, give me backbone; and deliver me 
from the sin of pussy-footing.” 


ancien anions 


Mining Engineers as Mint Officials 


— 

T IS WORTHY OF NOTE that two mining engi- 

neers recently have been appointed to government 

posts of technical importance. Robert J. Grant has 
been promoted from superintendent of the Denver Mint 
to Director of the Mint, and he has been succeeded at 
Denver by Frank E. Shepard. Both appointments are 
non-political, and are based on qualifications for the 
work to be done. Grant proved his ability while super- 
intendent of the Denver Mint and is promoted accord- 
ingly by Mr. Mellon. Incidentally, the job of Director 
of the Mint carries a salary of $5,000 only, which is 
small for an official that has charge of five billion 
dollars in hard money. The Director of the Mint in 
Mexico receives $12,500, in gold, and has charge of 
one plant, whereas our Director has charge of three 
mints and eight assay-offices. The salary was fixed at 
$5,000 when the office was created in 1853, since when 
the cost of living at Washington has increased out of all 
proportion to the salaries paid to responsible govern- 
ment officials. 
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Plant of the New Almaden company, where cinnabar is converted into quicksilver 


New Almaden, a Century-old Quicksilver Camp 


EW ALMADEN, the_ world’s 

second richest and largest quick- 
silver mine, recently celebrated its cen- 
tennial. The mine, in Santa Clara 
County, near San Jose, Calif., was 
discovered by Digger Indians about a 
century ago and is named after the 
well-known Spanish mine at Almaden 
in the Province of La Mancha. The 
property has produced in the 100 years 


By Andrew R. Boone 


Stanford University, California 


of intermittent working quicksilver to 
the value of $75,000,000 and a new 
shaft recently sunk is expected to pro- 
duce still more. 

Although this mine, in a romantic 
and picturesque California setting, has 
yielded such a wealth of quicksilver, 
few persons today realize what a part 
it has played in the development of 
the Golden State; how, at one time, it 


Another view of plant, showing furnace 


was the center of California politics; 
how, at still another time, it became 
internationally famous when Emperor 
William of Germany, grandfather of 
ex-Kaiser Wilhelm, was called upon to 
settle a dispute as to title. 

One hundred and one years ago the 
mine first became known to white men, 
when Indians told two Spaniards of 
the ore. Two decades later Andreas 
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Castillero, a Mexican officer, filed a 
discoverer’s claim, formed a company 
under Spanish and Mexican laws, and 
employed William G. Chard, an Ameri- 
can, to separate and extract the mer- 
cury from the ore. Chard is said to 
have employed very crude methods of 
reduction. In 1845 Castillero sold his 
interest to an English firm. Long and 
involved litigation ensued. The English 
company found itself in the unenviable 
position of drawing the cross-fire of 
various other claimants. To protect 
the company, the manager bought off 
two of the claimants, and even then 
the matter became very serious when 
the foreign claimants indicated that 
they would not accept United States 
Supreme Court orders and decisions. 
Eventually it was suggested that Em- 
peror William be asked to referee the - 
dispute, the claimants to abide abso- 
lutely by his decision. Months passed 
without any further disorders on the 
property, and when the Emperor finally 
decided the question, he awarded the 
property to the English company, 
$1,500,000 to be paid the Mexican 
claimant. No later titular difficulties 
arose, and from that date on develop- 
ment was carried on successfully. 
Captain Henry Halleck, who became 
famous as a major general during the 
Civil War, constructed the first fur- 
naces while he served as general man- 
ager of the mine, and at the outbreak 
of the war the Quicksilver Mining Co., 
of New York, bought the mine and im- 
provements, including 8,500 acres of 
land, for $1,700,000. The new owner- 
ship brought Samuel F. Butterworth, of 
Washington, D. C., into the picture, 
who controlled the destinies of the new 
project until J. B. Randol, of New 
York, succeeded him as president and 
controlling owner. Thomas Derby, of 
San Jose, succeeded Mr. Randol in 
1894, remaining in the position until 
1912, when the present owners, the 
New Almaden company, took over the Grounds back of Casa Grande, showing the tea house given by 
property. Chinese Emperor to the English company that purchased 


Few spots around mines are more the mine from the Spanish grante 
beautiful than the buildings and f ™ . - 


grounds of New Almaden. It seems as 
though the hand of a _ wandering 
magician had touched the bushes and 
trees and vines, dropped into their 
places as the years have rolled on, 
leaving each as perfect as though 
molded by the hand of a skilled artisan. 
Fruit trees and shade trees add to the 
general tone of rest one notices when 
arriving at New Almaden, while back 
of Casa Grande, circling terraced lawns 
lead down to an artificial lake and foun- 
tain. Beside the little lake is an 
Oriental tea house, for many years 
weatherbeaten and rambling, still an 
example of the days when pomp and 
show were the accepted thing. The 
tea house came to the premises during 
the days the English company held 
sway, the gift of the Emperor of China. 
He gave it to the company in return 
for favors extended to his envoy in 
California, sending men a long distance 
to see that the little building, inlaid 
with mother-of-pearl, was properly put 
together. Old adobe houses at Hacienda, formerly homes of employees 
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A Study of the Energy 
Evolved by Various Com- 


bustibles That May Enter 
Into Their Composition 


By Alfred James 


Consulting Engineer, London, England 


URING the last few months I have written a 

book, “Liquid Oxygen Explosives,” for the same 

purpose that I wrote my book “Cyanide Prac- 
tice.” It is convenient to have at hand, available for 
professional practice, the modus operandi and results 
of the work carried out in various parts of the world, 
with calculations as to efficiency, cost, and some exam- 
ination of the theoretical considerations involved. 

Unfortunately, it costs much more to publish a book 
than was the case twenty years ago, and I do not there- 
fore propose to assume this expense. But I feel that 
the calculations as to the theoretical efficiency of cer- 
tain combustibles may be of special interest at this 
juncture, in view of the publicity recently given to the 
new explosive and the investigations now being carried 
out, and I am induced to present to the industry this 
extract from chapter five of my book in the hope 
that it may lead to some practical investigation, par- 
ticularly into wave speeds, by the Bureau of Mines 
and other public disinterested bodies engaged in testing 
out the new explosive. 

I should like to add that much of this article is the 
work of Dr. E. Fyleman, whose interesting contribu- 
tion on the subject in “Industrial Gases’* compelled 
me to procure his valuable co-operation. 

An explosive is a substarere, or an intimate mix- 
ture of substances, capable of undergoing rapid 
chemical change with the evolution of much heat energy 
and of a large volume of gas or vapor. The technical 
effect of the explosive is dependent on these two fac- 
tors, and also on the rapidity of the reaction. “There 
is far more energy obtainable by burning a pound of 
coal than by firing a pound of blasting gelatine; the 
coal evolves on burning some 7,000 to 8,000 Centigrade 
heat units and the blasting gelatine some 1,400 heat 
units only. But whereas under ordinary conditions the 
coal is burnt during a considerable time interval, 
the blasting gelatine, when properly detonated in a 
bore hole, liberates the whole of its stored-up energy in 
a thousandth or ten-thousandth of a second. The con- 
sequence is that if the reaction takes place in a 
confined space a shattering blow is delivered on to the 
containing walls, which is the effect desired. The 
rapidity of the explosion, and consequent violence of 
the mechanical effect, can be regulated more particularly 
by alterations in the character of the explosive charge, 
and liquid oxygen explosives lend themselves particu- 
larly well to such modifications.’” 

The total energy output of various explosives may be 
somewhat roughly compared by multiplying together 
the total heat evolved and the volume of resultant gas 
and vapor; for comparative purposes the resultant 
volumes may be compared at any convenient standard 
temperature and pressure, as all gases and vapors at 
a point well above their liquefaction point expand or 





1London, December, 1922. 
2. Fyleman, “Industrial Gases,’’ London, December, 1922. 


contract to an equal extent for equal alterations of tem- 
perature and pressure. In actual calculation it is 
convenient to compare such gas volumes at 0 deg. C. 
and a pressure of 76 cm. of mercury, which is about 
the average atmospheric pressure at sea level. The 
amount of heat energy evolved by a given chemical 
reaction is dependent only on the original physical 
condition of the reacting substances and the final 
physical and chemical condition of the products; it is 
entirely independent of the rapidity of the reaction 
or of the course which it may take in other respects. 
This fact facilitates calculation. 


AMOUNT OF HEAT EVOLVED CONSTANT 


Returning to our coal, one may burn one pound of 
coal quietly on the firebars in the course of many 
minutes, or inject it in as many seconds in the form 
of powdered fuel mixed with air and so burn it, or again 
one may first mix it intimately in the form of fine dust 
with excess of air or oxygen and by firing the mixture 
obtain a violent explosion, lasting perhaps a hundredth 
of a second; but in all cases the total amount of heat 
evolved is the same, assuming total combustion to car- 
bon dioxide, steam, nitrogen, and ash and that the final 
products are at the same temperature and pressure, 
and consequently occupy the same volume; otherwise 
clearly the amount of mechanical work exerted against 
atmospheric pressure would vary from case to case, 
and this would be reflected in the output of heat energy. 
If instead of burning it in air slowly we powder it very 
finely, mix it with a suitable proportion of liquid oxygen 
which is in an extraordinarily effective form, concen- 
trated almost one thousand-fold as compared with the 
gas at ordinary pressure and detonate the mixture 
with an ordinary detonator, we obtain a violent explo- 
sion. Coal is not the most suitable combustible for the 


_ purpose, a more porous material, such as carbon black 


charcoal or sawdust, being better, as will be explained 


later, but all liquid oxygen explosives derive their 


energy from the oxidation of carbon, various carbon 
compounds, aluminum and other combustible compounds 
or elements in oxygen, and depend on the extremely 
rapid combustion of such substances, in themselves 
harmless and comparatively stable, when mixed with 
liquid oxygen and fired. 

In order to explain the principles involved in deter- 
mining the heat energy evolved, we will consider the 
case of the ordinary liquid oxygen explosive consisting 
of a mixture of finely divided carbon and liquid oxygen. 
The modern chemical equation for the complete com- 
bustion of carbon in oxygen, which takes account of the 
heat energy evolved, is, at 15 deg. C. as follows: 


C+ 0,=—CO, + 97 calories. 


This equation supplies the following information: 
One atom of carbon is oxidized by one molecule of oxy- 


gen gas containing two atoms of oxygen, to form one 


molecule of carbon dioxide with the evolution of ninety- 
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seven calories of heat energy; this is on the assumption 
that the carbon and oxygen are at a temperature of 15 
deg. C. at starting (the small amount of heat necessary 
locally to start the reaction being allowed for) and that 
the products are allowed to expand to atmospheric 
pressure and give off heat until they resume atmos- 
pheric temperature. In more practical terms, 12 g. of 
carbon burn and combine with 2 * 16 = 32 g. of oxy- 
gen, measuring 22.4 liters at 0 deg. C. and 1 atmosphere 
pressure, to form 12 + 32 = 44 g. of carbon dioxide, 
measuring 22.4 liters under the same conditions, with 
the evolution of as much heat as will raise the tem- 
perature of 97 kg. of water by 1 deg. C. The numer- 
ical relations with regard to weights and heat units 
are equally true if expressed in English pounds and 
Centigrade heat units (C.h.u.). 

It will be noticed that there is no alteration in the 
gas volume; this is due to the fact that equal volumes 
of all gases under the same conditions of temperature 
and pressure occupy the same volume and that also, 
in this particular case, the number of gaseous mol- 
ecules present is not altered by the reaction; in other 
words, one molecule of oxygen forms one molecule of 
carbon dioxide when it reacts with uncombined carbon. 
The heat of reaction in this case is ninety-seven cal- 
ories. 

When, as in the present case, the reaction consists of 
the complete combustion of the material in oxygen 
or air, this quantity is also referred to as the heat of 
combustion, and it will be noted that it refers not to 
the unit weight of the combustible material but to its 
gram-atom, or gram-molecule in the case of a com- 
pound—that is, to the atomic or molecular weight 
expressed in grams. For technical purposes, and in 
the case of materials of indefinite chemical composition, 
such as ordinary fuels, the figure used is the number 
of calories evolved on burning 1 kg. (1,000 g.) and 
is known as the calorific value. This is obviously 
derived from the heat of combustion by multiplying 
by 1,000 and dividing by the atomic or molecular 
weight of the substance burnt. Thus the heat of com- 
bustion of carbon, atomic weight 12, is as we have seen 
ninety-seven calories and its calorific value is 97,000 
— 12 = 8,080. In the same way the heat of combus- 
tion of naphthalene, of molecular weight 128, is 1,194, 
and its calorific value is therefore 1,194,000 ~— 128 — 
9,328. 


LO EXPLOSIVES FIRED AT LOW TEMPERATURE 


Liquid oxygen explosives are not fired at the ordi- 
nary atmospheric temperature, as are other explosives, 
but necessarily at a temperature of —183 deg. C., the 
boiling point of liquid oxygen. Therefore, in calculat- 
ing the heat evolved at 15 deg. C., the atmospheric 
temperature, we must, to have a proper comparison, 
deduct from the heat of reaction at ordinary tempera- 
ture the heat required to heat the ingredients from 
—183 deg. to 15 deg. C.—that is, through 198 deg. C.— 
and also the heat necessary to convert the liquid oxygen 
into oxygen gas at the same temperature. On the prin- 
ciples explained earlier in this article this is perfectly 
legitimate, as the same ultimate net energy output is 
obtained whether we first warm up our ingredients 
to atmospheric temperature and gasify our oxygen, and 
then fire, or whether we fire in the cold, so long as we 
finish with the products at the same temperature and 
(atmospheric) pressure in both cases. 

To make these corrections we must know the heat of 
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evaporation of liquid oxygen; that is, the number of 
calories required to evaporate 1 kg. of that liquid; 
and also the specific heat of gaseous oxygen at constant 
pressure; that is, the number of calories required to 
raise the temperature of 1 kg. of oxygen gas, at con- 
stant pressure, through 1 deg. C. The condition “at 
constant pressure” is required, as were the volume 
maintained constant the amount of heat required would 
be less, for in that case the gas does no mechanical 
work in expanding against atmospheric pressure. We 
also require the specific heat of amorphous carbon; 
the heat of combustion of carbon has already been 
discussed. 


LIQUID OXYGEN’S HEAT OF EVAPORATION LOW 


The heat of evaporation of liquid oxygen is 51. This 
is extremely low, as we may realize by comparing it 
with the corresponding figure for water, which is 536 
at 100 deg. C.—namely, over ten times as large, a fact 
the importance of which will be pointed out later. The 
specific heat at constant volume of oxygen over the 
temperature range in question is approximately 0.22 
—that is, over this range 0.22 calories are required to 
raise the temperature of 1 kg. of oxygen gas through 
1 deg. C. The specific heat of carbon over the same 
temperature range is approximately 0.24. 

Thus, assuming for the moment that in our cartridge 
we have nothing present but pure carbon and the exact 
amount of liquid oxygen necessary for its complete 
combustion to carbon dioxide, we have per 1,000 gram- 
atoms (kilogram-atom) of carbon: 

Calories 


II Ps Bad hae 5 acu aire atc en anlad baw eee ee 97,000 
Heat absorbed 

(1) Heating 12 kg. carbon, of specific heat 0.24 through 198 deg. C., 
1226. 242 196. ...<..-. MATA KKHEe ERTL MEW eee eee = 570 


(2) eee 32 kg. liquid oxygen of heat of evaporation 51, 








MMA cae ea ok wah Pav eed cat bide & gk a RI ae = 1,630 
(3) Heating 32 kg. of gaseous oxygen (specific heat 0.22) through 

eer Cr SEO OF OI oi incon bas sdeceauecnnweks = 1,390 

ED NII sins 3 Wists 8G ea cs alee aad ewhataek ded dnnde 3,590 

PENN oh inde oe co auean tidemas ain etede ee 93,410 


This corresponds to 12 + 32 = 44 kg. of our supposed mixture. Therefore per 
kilogram of explosive our net heat of reaction would be 93,410 + 44 = 2,123 
calories per kilogram. 


It will be observed that the heat absorbed owing to 
the initial low temperature of the ingredients is only 
3.7 per cent of the whole, practically an almost insig- 
nificant quantity. 

The volume of gas evolved per kilogram, measured 
at 0 deg. C. and 76 cm. of mercury, is, as already 
explained, equal to that of the original oxygen if gas- 
ified, and is consequently, per kilogram of the mixture, 
22.4 X 1,000 ~— 44 = 509 liters. Multiplying this by 
2,123, the net heat evolved, we obtain a rough figure 
for the total energy as above described HV = 1.08 
~~. 

The corresponding figures for dynamite No. 1 are: 

H = 1,170 calories; V = 536 liters. 
Total energy HV — 0.627 X 10°. 


EXCESS OF LIQUID OXYGEN AT MOMENT OF FIRING 
NECESSARY 


The above figures do not quite correspond with prac- 
tical conditions, owing to the fact that in practice it 
is desirable so to arrange matters that at the moment 
of firing there shall always be an excess of liquid 
oxygen beyond that required to oxidize all the carbon 
to carbon dioxide; the reason for this is that any defi- 
ciency materially affects the power of the explosive and 
leads to the production of objectionable carbon mon- 
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oxide together with the harmless carbon dioxide. If 
we assume a 10 per cent excess of liquid oxygen—that 
is, 12 parts of carbon and 35.2 parts of liquid oxygen, 
or 2.93 parts of the liquefied gas per unit weight of the 
combustible, which is probably in very close accordance 
with the conditions in ordinary careful practice—we 
obtain the following figures: 


Calories 

RUINED 25855000 Se DER EE ee a RN os ok ci OA eats 97,000 
Heat absorbed 

(1) Heating 12 kg. carbon through 198 deg... . 570 


(2) Evaporating 35.2 kg. liquid oxygen, 51 x B5 es ese 
(3) Heating 35.2 kg. gaseous oxygen through 198 deg. C., 
RI NO oo keds ae atais ass Rest awd ewes SoG o.o5 SASS 


Total heat absorbed. .........0 22... eee eee eee 


1,790 
1,530 


a siup ates : 3% 


Net heat of reaction 93,110 


This corresponds to 12 + 35.2 = 47.2 kg. of the mixture. Therefore, per 
kilogram of explosive the net heat of reaction is 93,110 + 47.2 = 1,973 calories 
per kilogram. 


Even in this case the heat absorbed owing to the 
initial low temperature is only about 4.2 per cent of 
the whole. 
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The commission’s graphs are given in the accompany- 
ing cuts. In these 


7 Absolute temperature of explosion CO. 





Q Calorific value (cal. per kg.). 
V, = Volume of gas. 
= 1.000 i.e., Co-volume. 
f = Theoretical force. 
The outstanding impression resulting from these 


graphs is the extraordinary inefficiency of a cartridge 
consisting of 100 per cent aluminum, in spite of the 
remarkably high temperature of explosion and the 
calorific value; the reason for this will be explained 
later. The efficiency of naphthaline, even in quantities 
as high as the absorbent capacity of the cartridge will 
permit, also attracts attention. 

The very great explosive power of liquid oxygen ex- 
plosives is due to the fact that materials of unusually 
high calorific power, such as carbon itself, naphthaline, 
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Graphs obtained by the Commission des Substances Lheure 


The gas evolved per kg. measured at 0 deg. C. and 
76 cm. mercury, V, is in this case 
35.2 & 1,000 * 22.4 
32 X 47.2 
In this example our rough figure HV for the total 
energy evolved is 1,973 « 522 = 1.03 & 10°. Thus, 
with 10 per cent of additional oxygen we obtain a 5 
per cent diminution only in the efficiency; as only 3.5 
to 4 parts by weight of oxygen per 1 part of charcoal 
is ordinarily employed, there is thus little likelihood 
of serious loss of efficiency through this cause. 


= 522 liters. 


RESULTS AGREE WITH GERMAN TESTS 


These results show the liquid oxygen-carbon explo- 
sive to be about 1.6 times as powerful as the dynamite, 
in agreement with the German tests and other observed 
results; but other factors, such as the velocity of 
detonation—wave speed—also play an important part, 
and, in general, this method of numerical comparison 
(by multiplying gas volume at 0 deg. C. by the calorific 
value) is approximate only and is modified in practice 
by the greater wave speed of dynamite and by the 
greater space occupied in the drill holes by the stiff 
light liquid oxygen cartridges. 

The Commission des Substances Lheure’ states a 
wave propagation with certain cartridges of close on 
1,600 meters and a coefficient of practical efficiency at 
least equal to that of gelatin dynamite. It finds that 
practically no carbon monoxide is formed on detonation. 





sLheure, December, 1922, Bull. Soc. Ing. Civ. de France. 


and aluminum, are employed and directly burnt in 
liquid oxygen. Had liquid oxygen a large latent heat 
of vaporization, as has, for instance, water, this would 
seriously detract from the net energy of the explosion, 
but, as has been shown, the heat requirements for gas- 
ification and for heating the ingredients to normal tem- 
perature are quite unimportant. As against this we 
have the advantage of almost instantaneous combustion 
in oxygen at a concentration about 800 times as great 
as in the gas at normal temperature and pressure and 
about 3,800 times as great as in ordinary air. 

Explosives of the ordinary type hitherto used have 
the oxygen which they require for decomposition 
attached chemically to their molecules and are in a 
sense already partly oxidized; all that occurs on explo- 
sion in these cases is a molecular rearrangement, with 
decomposition into simple gases, a completion of the 
oxidation process; the heat of reaction is thus much 
lower and the effect is therefore much less powerful 
weight for weight. 

As a further example of the calculation of net heats 
of reaction, we may now consider the case of naph- 
thaline, exploded with the theoretical amount of liquid 
oxygen. The equation in this case is: 


C,,H, + 120, = 10CO, + 4H,O + 1,194 cal.; that is, 
128 g. of naphthaline burn in 12 K 82 = 384 g. of 
oxygen, measuring 12 * 22.4 = 269 liters at normal 

. temperature and pressure, and produce 10 K 44 = 440 
g. of carbon dioxide, measuring 10 X 22.4 = 224 liters 
under the same conditions and 4 X 18 = 72 g. of water 
vapor, which, if gaseous, would measure under the same 
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conditions 4 & 22.4 — 89.6 liters, and actually a volume 
in proportion, at such high temperatures as are really 
produced by the explosion. The equation further in- 
forms us that 1,194 calories of heat are also evolved. 
Beyond the data already noted, we now require the 
specific heat of naphthaline, which is 0.31 in the solid 





state. Then we have for our heat balance, per 1,000 
gram molecules: 
Calories 
UMM URNUNN 5.03 Sars bara 2 Sra eaeec anon soo weksae axetns 1,194,000 
Heat absorbed 
(1) Heating 128 kg. peuaneine specific heat 0.31 through 198 
te Ge CP EN ovis cou cekcddiacasahwedance = 7,850 
(2) Evaporating 384 ke. Houid oxygen, 51 x 384. = 19,600 
(3) a 384 kg. oxygen gas through 198 deg. C., 384x0.22x 
SP acta catne te er cka UAE) oe ee elaae ace a ea = 16,700 
OCU INNIINE 0806 Sak eros bis eddie ote ne Oe Oh 44,150 
POSG ERE Ol TINE 2c ace Sede Sree eA eee ece ds abe a 1,150,000 


(Figures of no value are omitted.) 
The total weight of explosive penis is 128+ 384 = 512kg. and the net heat of 


reaction per kilogram is 1,150,000 512 = 2,246 calories per kilogram. The gas 
volume per kilogram of mixture, V, is 14 x 22.4 x 1,000 + 512 = 612.5 liters. 
HV is therefore 2,246 x 612.5 = 1.375 x 108, 

These figures all are slightly larger than those for 
carbon, mainly due to the fact that naphthaline 
is slightly endothermic—that is, the compound contains 
slightly more chemical energy than its constituent 
elements contain. 

The case of aluminum is peculiar, as we have seen 
from the graph. Although this metal evolves a very 
large amount of heat on oxidation, there are no gaseous 
products; its value in a liquid oxygen explosive can 
therefore be calculated, on the lines indicated, only by 
assuming either excess of liquid oxygen or the presence 
of other compounds which yield gaseous products. The 
equation for the oxidation of aluminum is: Al, + O, 
= AlI,O, + 380 cal. This amount of heat is yielded 
by 54.2 g. of aluminum and 48 g. of oxygen. The heat 
balance for the explosion of 1,000 gram-atoms of a 
mixture of aluminum and liquid oxygen in theoretical 
proportions is therefore as follows: 








Calories 
RR RON a iinc's Seti sd Yo be rine dale ae eee NE xa See ci 380,000 
Heat absorbed 

(1) —— 54.2 kg. aluminum (specific onal 0. — a 

198 deg. C., 54.2x0.205x 198. . = 2,200 

(2) Evaporating 3x 16kg. liquid oxygen, a isa care = 2,450 
(3) Heating 48 kg. of gaseous oxygen through 198 deg. C., 48 x 

Oe RI baa Sere cin owes a eae ha tateataas = 2,090 

CEE I iO cbeead otetne dc tied aieaelei canned 6,700 

POE MIO ics os asin dss cod ese aa esas ddateadeuon eases 373,300 


The weight of the explosive mixture is 54.2 


02.2 kg. and the heat 
evolved per kilogram is therefore 373,300 + 102. 


,653 calories per kilogram. 


The high value thus obtained explains the marked 
manner in which the power of a liquid oxygen explosive 
should be enhanced by the addition of even a small 
proportion of aluminum powder, but the intense heat 
generated by aluminum is gasless and therefore ineffec- 
tive for explosive purposes—except in so far as it 
affects the power of the explosive by increasing the 
wave speed. 

If we add liquefied oxygen to be expanded into gas 
we only reduce the calorific value. Thus, assuming 
a cartridge to absorb four times the oxygen theoreti- 
cally necessary, the calorific value is reduced to 1,463 
and HV to 0.599 * 10°. With thrice theoretical the 
calorific value is 1,840 and the HV 0.629 « 10°. Twice 
theoretical gives HV 0.549 10° and 2,455 cal. per 
kilogram. 

The wrappings of liquid oxygen cartridges usually 
consist of some form of paper, which for all practical 
purposes we may consider to be cellulose C,H,,O,. It 
will therefore be advisable to calculate the quantity HV 
for cellulose. 

The equation for the combustion of this substance 


wt 
is 
we 
ll 
noe 
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is: C,H,O, + 60, = 6CO, + 5H,O + 627 calories. 
Translated into ordinary language this means that 162 
g. of cellulose, burnt in 192 g. of oxygen, form 6 
22.4 = 134.4 liters of carbon dioxide and 5 K 22.4 = 
112 liters of steam, both volumes being reduced to 
normal temperature and pressure, but the products be- 
ing assumed to remain gaseous. In addition, 627 
calories of heat are liberated, and it may be noted 
that in this case, as in that of naphthaline, the figure 
for the heat of combustion which is used is one which 
assumes that the water vapor which is formed remains 
gaseous, and not the somewhat higher figure which is 
obtained if this is supposed to be allowed to condense. 
The specific heat of cellulose within the range in ques- 
tion may be taken as about 0.3. 

We thus obtain the following figures showing the 
heat relations for the combustion of 1,000 gram- 
molecules of cellulose in liquid oxygen: 








Calories 
No oe ka tet adaye selaa eee eas ehamewens 627,000 
Heat absorbed ; 

(1) —— er kg. cellulose, specific heat 0.3 through 198 deg. C., 

RO Nac, 2 a oe ck ere nee ed aw caccience = 9,626 

(2) praia 192 kg. liquid oxygen, 51 x 192. = 9,800 
(3) Heating 192 kg. oxygen gas through 198 deg. C ,192x0.22x 

Bis aes ea ice dae Sea re 8 ee eRe CRRA Se alee = 8,350 

IT I I ac asicd 566 6 ed she Seis hs oreo as Heeeuanaees 28,770 

DE LOOT LE POCO ECCT TOE EET 598,200 


The total weight of explosive mixture is 162 + 192 = 354 kg. and net heat of 
reaction per kilogram is 598,200 + 354 = 1,690 cal. per kilogram 


. The gas volume, per kilogram of mixture, is 1] x§22.4 xjl, 000 + 354 = 696 
iters 


HV is therefore 1,690 x 696 = 1.176 x 108. 


Summarizing the results already calculated, we ob- 
tain the following tables: 


Total Gas Evolved 
Net Heat of per 1,000 


Atomic Weight Reaction, in Gram-Molecules 
or of Calories per Reduced to Normai 
Molecular Oxygen 1,000Gram- Temperature and 

Weight Required Molecules Pressure, Liters 
re 12 (1 atom) 32 93,410 22,400 
Naphthaline...... 128 384 1,150,000 14 x 22,400 
Cellulose......... 162 192 598,200 11 x 22,400 
Aluminum........ 54.2 48 373,300 Nil. 

(2 atoms) 


Per kilogram of combustible material: 
Total Gas and Vapor 





Weight of in Liters, Reduced 
Liquid Net Heat to Normal 
Oxygen of Reaction Temperature 
Required in Calories and Pressure 
CRM 656 eck tcecaeewas 2.67 7,784 1,867 
Naphthaline 3.00 8,984 2,450 
Cellulose. ..... 1.185 3,699 1,521 
RS Fc ciicecciae Sena 0.886 6,890 Nil. 


The calculation of HV, our approximate index of the 
comparative effectiveness of variations in the combus- 
tible for any given combination, is readily made on the 
basis of these figures; the method of doing this will 
be evident from the following examples: 


Cartridge No. |. 


28mm. x 300 mm. cellulose wrapper, weight 3.6 g.; carbon 
black filling, weight 40 g. 
The liquid oxygen required for this cartridge is: Grams 


Wee Gee GO Nh 0 NOs de re tbo cc oeaan esd deuweadacuaseer = 4,27 
For the carbon 40 x 2.67 














E iress a nabgcateite 4a vacduwalnaknane 
I 5 5 aa DS Gaye Hawa aoe ue ho dexte Oe ane eaeeRes 111.1 
Do RS cry SAE eS eracr eno a ene ae ae ee oP OE 43.6 
Cartridge plus oxygen. Epes ie Nard ata ie a 154.7 

Net heat of reaction per 1,000 iets Calories 
fe er ee = 13,300 
po el | ee eer cere ae = 311,400 

Cena Ie PIII ooo otk on oes bd soe Sow co anesetceesewnes 324,700 

Total gas and vapor at N.T.P.: Liters 
Wc ee CORIIN FO B DME oo es. hoes cwaenccideeatennes = 5,480 
Wee A as, OIE GS Ele ko oi rok eck cca ces cence neseceees = 74,680 

CR I 5 ore 8 aN ais bow dn ids eg A 80,200 


These figures refer to 154.7 kg. of cartridges plus 
liquid oxygen. Therefore heat volume per kg. of 
explosive mixture — HV =— 324,700 * 80,200/(154.7)” 
== 1.068 << 10. 
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Cartridge No. 2. All cellulose. This has already been dealt with. HV = 1.176 
x 108, a rather larger quantity. 


Cartridge No. 2A. Cellulose plus an excess of liquid oxygen equal in amount to 
the oxygen theoretically necessary for the reaction. 








Calories 
IOI RIN Sc cater acid nin di Ree mr 6 Ue RNS Ecd oi we ede  elkvard 627,000 
Heat absorbed 

(1) Heating 162 kg. cellulose specific heat 0.3 through 198 deg. C.., 

Se I oie is ci ona eins Wo eal oink wees = 9,620 

(2) Evaporating 192+ 192kg. liquid oxygen, 51 x 384....... ... = 19,600 
(3) Heating 192 + 192 kg. oxygen gas through 198 deg. C., 384x 

Pee FSi so Neck dite Gs een uh eu ine as senses eehwondn = 16,700 

DUREERE UMA oa 59.5 Sh 0s acs oioie 66 bi4:0 ons vanced aces neds ess 45,920 

INethheat ofmenction,. .....s2 seco 6cc0csacscces sncassbsenvcsss 581,080 


(say 580,000) 
The total weight of explosive mixture is 162 + 192 + 192 = 546 kg., and the 
net gy ee is 580,000 x 546 = 1,062 calories per kilogram. The gas volume 
17 x 22,400 
is — = 700 and HV = 700 x 1,062 = 0.743 x 108. 
6 


Cartridge No. 3. 23.6. cellulose; 20 g. aluminum. 














Liquid oxygen required is: Grams 
For the cellulose 23.6x1.185.........0..00 000.0. c cece eee eeee = 28.0 
For the aluminum 20 x 0.886...............0.00.0 0c e cece cane = 7 
PAN ois hse didisie isis oaiigwre: bk arabs aia we pace wb eles andere ais 45.7 
Total weight of mixture 45.7 + 43.6..............02..0..-002005. = 89.3 

Net heat of reaction per 1,000 cartridges: Calories 
From 23.6 kg. cellulose 23.6 x 3.699............................ = 87,400 
From 20 kg. aluminum 20 x 6,890. .... bes dab wreiseverassia(ereraiose aie . = 137,380 
Total heat of reaction........... migaeanebownceiasnedetiahete 224,780 

Gas and vapor evolved: 

From 23.6 kg. cellulose, 23.6 x 1,521 = 36,000 liters. 
From 20 kg. aluminum, nil. 
HV = 225,200 x 36,000 + (89. 3)2 = 1.015 x 108. 

Cartridge No. 4. Grams 

CURSES RIM © 6. o ics 0's.0:0 6 6-6 Sea 56 a S'S no 6 og Gans 36S visa eS RA oe 3.6 

NIN on sc acig br ereecdcyeniere Ged sea pea panda neta adadaagecewale 20 

NNN das sorrwse peices oes eins sts ¥e ire 5 atte raise Sin Sarena Gik in Swe a ere ee 10 

TURPIN SF 52 cuteness caldda neuen sca ones Sno ds cease oee baw n640 10 
NE Pak ey 5, 3 calc une, wees Gem tdsne Fp beA Ae Apaie wae tae Soe Hate OS A ms Se 43.6 

Oxygen required ‘ Grams 
Mar wetiatone 3-65 7 9BS. oo eac cee ese eee cscseseneeees = 4.3 
i eitaee DORR! «cos ook ens cei ese eacsvinnece dese eeas = 53.4 
pe cs et Oe 5 = 30.0 
Hor aluminum 0070. B86. ....... onc ccc cee eee sccecsens = 8.9 

MINER Bi gl) Oh orgie gee ane Seo a\6n 6 as Sah @ Scie 4. 96.6 
Total mixture 43.6 + 96.6 = 140.2 grams. 

Per 1,000 cartridges, heat of reaction is: Calories 
From Gnllsione 3 GK SG9D. . 2... ncccccc cc cc sense eesecsncceeees = 13,300 
Neca NU NOTR I EON ons a sco 5 ios 0 00d pba 608k 5.4 base a Ro wie eae = 155,700 
From naphthaline 10x 6,984... 2... eee cc eeee wee oees = 89,840 
From aluminum 10 x 6,869. ........... 0.0... = 68,690 
Net heat of reaction.......... Last ea phe eek na eee mas omunear 327,490 

Total gas and vapor at N.T.P.: Liters 
Henmmtl alone 9 OE O52... 5. 2a. civccccs sees seer seesecesens = 5,490 
From carbon 20 x 1,867. . = 37,340 
From napthaline 10 x 2,450 = 24,500 
From aluminum...........---- Siva hiatcecmteniss ail 

RMN Aly cel, eee lta Bra RO eine che Daas eins mapa sue a4a7s 67,330 

HV = 327,500 x 67,330 + (140.2)2 = 1.12 x 108. 

Cartridge No. 5. Cellulcse, 23.6 g.; napbthaline 20.0 g. ; 

Oxygen required: Grams 
Sheena O36 OF WEDD oo ns cnc kk ic ca desis bswmaaies - e 


For naphthaline 20 X 3.00 
RINE oe er CA reno trois) Sin Camisine aise Sc ee este am aners 88 


Total mixture = 43.6 + 882... .......0..- cece cece te cere eee eens = $31.6 
Per 1,000 cartridges heat of reaction is: Calories 
REN Ries 2S WSU 6 ioe 5 tion 3's 5a os Sa Sa Seas wee OS Sie we oe - oo” 
Naphthaline 20 X 8,984...........--- 55sec e eee eee eee ee = 179,680 — 
Tak Biincil GT POUERONE 56 5a wn ni 6 55 5.0.5 826 win 9p wn 06. ww Bd greased WieiaL8 256,976. 4 
Total gas and vapor at N.T.P.: ae 
F iin Ge BOON: <cadcissecucincsassesaneisaskss. = (oageeee 
Shens naphthaline 20 X 2,450. ........-.--- eee eee eee eee ee = 49,000 
Rs Sc See Soe Rous te saa eee San Wind oie emiemees 84,895.6 
HV = 266,976 X 84,896 + (131.6)2 = 1.309 X 108, 
ra 
Cartridge No. 6. Grams 
SPM ota 6 cos soo ae Goce was aloe sa ie eis Sree win eee stares 20 
MRIS TIEIDE <ss'ss oie so 0s v3.0 oe Sis cea ioe gine eels " 
CER SSNS eink oot s Gaatr sa sae insta mem 2 
MARR re SRL hse eo a bc Shee eee 42 
ired: 
wemeicoal 20 X 1.185 = 23.700 
20 xX 3 = 
2X 0.886 = 1.772 
Totaloxygen 85.5 


Total = 42 + 85.5 = 127.5. 
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For 1,000 cartridges, heat of reaction: Calories 

ee Se a a ae = 73,980 

PUADICUBMIE TO CO O9O6. ois ice ce od ous wu oiecebédsocecen = 179,680 

MEANT MNRREI  5os d osc % Sao sive hd’ Lenedse Saw ne bed = 13,738 

Net heat of reaction. pate e nek ie, wan Sk tee ae teas Ge bee 267,398 

Total gas and vapor at N.T.P.: 

Lit 

DPM MOI OI NES BR oko 5 ie ce Sioee eh bawd daneQhax Sets = 30,420 

Prom naphthaline 20 X 2,450... 0.6 oc cc ccc cc eccccceucccn = 49,000 
SUE DRIDRMRRMROR INE TNS 5g win fe he! oichawcant desc Meat be asa ee nil 

See OO EE eT TE AT en ee, ae 79,420 


267,398 X 79,420 + (127.5)2 = 1.303 X 1086. 


Tabulating the above results and using 20 to ex- 
press twice the amount of oxygen theoretically neces- 
sary to the reaction, and similarly 30 for thrice the 
theoretical oxygen, and 40 for four times the theo- 
retical amount, we have per kilogram of explosive 
mixture: 


Net Heat HV 
of Reaction V x 
Calories - Liters 106 
RIND UTS 2. Ss pills ods, Ae ae ss rds ee 1,170 536 0.627 
Naphthaline-oxygen........................0.05. 2,246 er.5 %.525 
CCOBUIOBD-ORV ROD. ooo io oes 5 5c esc ee tihaeeeswoeecs 1,690 696 1.176 
MARRIES ON osc og cd asic kok oc be 2,123 509 1.08 
Carbon-oxygen + 10 per cent oxygen-carbon + 40.... 1,973 522 1.03 
: 602 640 0.385 
Ns isiidind titel ta wes dEieeganaeee 3,653 nil nil 
MENU III 5555 chess oe. a:s. arson. ea Ure asneinne aro 2,455 224 0.549 


RUNTIME 5 052i wo "g Si aie oi bidesur ears Saiwe OR 
Aluminum + 40 


Cartridge No. 5 


1463 409 «©0599 


(Cellulose-naphthaline)................0c00c0002 ceeee eeeee 1.309 
Cartridge No. 6 

(Cellulose-naphthaline-aluminum)............... 00 -2eee eee ee 1.303 
Cartridge No. 4 

(Carbon-naphthaline-aluminum)................ 0.22 ec eee t.f2 
Cartridge No. 2 

(Cellulose) RM ee aig Ria oa aw rae aS og ain ee Sx 1,690 696 1.176 
Cartridge No. 2A 

ARSENE BON 5 ig, oon a.ci4 aha ds 9 RAR eae wR 1,062 700 0.743 
Cartridge No. 3 

ACCosiOme AIRMEN) 65.55 c osc cc adeicniads ave. measees © ects 1.015 
Cartridge No. I 

(Carbon)..... SiS ial Were MaRS te Ree ene ait RIE as to lal 1.088 


NAPHTHALINE AND CELLULOSE MORE EFFECTIVE 
THAN CARBON 


From the above it is evident that the employment of 
additional oxygen for the purpose of increasing the 
gas volume is scarcely to be considered, but that, on 
the other hand, the gaseous vapor formed by the explo- 
sion of both naphthaline and cellulose is productive 
of high volume and the greatest HV. It is evident, 
although the carbon-oxygen product is stated to be 
superior to dynamite, that naphthaline and cellulose 
should be still more effective than carbon, and that 
these materials have possibilities of a high order. 
The preparation of “activated” carbon has already 
reached an advanced stage: it is suggested that the 
preparation of especially suitable cellulose may carry 
the efficiency of the process still further. 

It is difficult to account for the use of aluminum in 
the Lorraine cartridges, unless the intense but gasless 
heat increases the wave speed and thus the impact or 
“brisance.” It is to be hoped that the U. S. Bureau of 
Mines or some other body possessing adequate resources 
and appliances will investigate this question of wave 
speed and give us authoritative data for the various 
combustibles used, including “carbene.” 

The following table shows the different oxygen re- 
quirements of various combustibles. Cellulose shows 
up particularly favorably, having regard to its high HV 
and its low oxygen consumption. 


Carbon: 1 g. requires 2.66 g. of oxygen; paper and wood pulp 
and cotton wool may be taken as cellulose (C,;2H2aO,0). 

Cellulose: 1 g. requires 1.19 g. oxygen. 

Naphthaline (CjHs): 1 g. requires 3 g. of oxygen, the hydrogen 
being converted into aqueous vapor with great benefit to the 
reaction. 


Aluminum: 1 g. requires 0.88 g. oxygen for its conversion 
into Al,Os. : 

Magnesium: 1 g. requires 0.67 g. oxygen, for its conversion 
into MgO. f ‘ 3 

Silicon: 1 g. requires 1.14 g. oxygen for its conversion into 
SiOz. 3 

Iron 1 g. requires 0.43 g. oxygen for its conversion into Fe,Os. 
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Making Copper 600 Miles North of Vancouver’ 


Granby’s Mining and Smelting Practice at Anyox and Its Position as to Concentration 


By L. R. Clapp 


Manager, Allenby Copper Co., Allenby, B. C. 


ing, Smelting & Power Co. is mining and 

smelting directly in blast furnaces about 3,000 
tons a day of a heavy pyritic copper ore, which carries 
perhaps 2 per cent of copper and 30 to 50c. per ton in 
gold and silver. To carry on this essential work, it 
also operates a water-power plant of about 10,000 kw. 
capacity with a 5,000-kw. auxiliary steam plant; it pro- 
duces about 60,000 tons a year of coke from byproduct 
coke ovens, from which it also obtains and sells about 
2,000,000 lb. a year of ammonia and ammonia salts, 
500,000 gal. of tar, and 160,000 gal. of motor benzol; 
it operates an electric railway handling about 6,000 
ton-miles of material each day; it has a well-equipped 
iron and brass foundry, extensive blacksmith, machine, 
boiler, car-repair, and carpenter shops, and a fully 
equipped sawmill, and it owns and administers the 
affairs of a modern industrial town of about 2,500 
inhabitants, including the operation of a department 
store doing a business of about $700,000 a year. 

Anyox is situated at the mouth of Hidden Creek, on 
Granby Bay, an excellent deep-water harbor at the head 
of Observatory Inlet, about 90 miles north from Prince 
Rupert and 600 miles from Vancouver, and is accessible 
to the outside world only by boat. Its location on tide- 
water has made the transportation of supplies and 
blister copper cheap but slow; and its isolation has 
made for a stability of labor conditions that is impor- 
tant, but, at the same time, has necessitated the carry- 
ing of exceedingly heavy supply stocks to avoid disas- 


\ ANYOX, B. C., the Granby Consolidated Min- 





*Read at the British Columbia meeting of the Canadian 
Institute of Mining and Metallurgy. 


trous delays. The unfavorable climate, with excessive 
rain and snow, has induced the company, particularly 
in the earlier years of the plant, to go to unusual lengths 
in comfortably housing and adequately amusing its em- 
ployees. As a result Anyox is an exceptionally comfort- 
able town. 

The smelter, coke plant, power plants, and shops are 
all situated at the beach, and the mine is perhaps a 
mile and a half further inland, at an elevation of about 
400 ft. above sea level. 


ORE OccuRS ALONG CONTACT OF SHALE 
AND GREENSTONE 


The orebodies at Anyox are found in, and near, the 
contact of a crumpled and partly metamorphosed series 
of shales, known as the argillites, and an intrusive 
greenstone. These rocks, according to Dolmage, are 
both remnants of a complex series belonging to the 
Lower Jurassic, since surrounded by the granitics of 
the Coast Range batholith, from which it is supposed 
the mineralizing solutions have originated. The argil- 
lites are found in a roughly pear-shaped area about ten 
miles long and perhaps six wide, approximately centered 
upon Anyox, and contain quartz, biotite, sericite, with 
small amounts of pyrite, pyrrhotite, and carbonaceous 
matter, and occasional beds of sandstone and limestone. 
Near by the contact they are metamorphosed and in 
places completely silicified, merging into the equally 
silicified greenstone without definite contact. The 
greenstone lies to the west of this area and extends 
across the mountains to Portland Canal, perhaps eight 
miles away, and is regarded as younger than the argil- 
lites, and intrusive in them. The contact between the 





Granby Consolidated’s smelter at Anyox, B.C. Site for new concentrator at right. 
since been started (see front cover). 


Construction of mill has 
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two, though irregular, has a general north-and-south 
trend and is exceedingly irregular as to dip. 

The Hidden Creek deposits are of two classes: the 
first consists of a series of irregular lenses of heavy 
pyrite, with some copper, lying at a contact of the in- 
trusive greenstone and the argillites, at a point where 
the contact sweeps around in a horseshoe-shaped em- 
bayment of the greenstone. These lenses were prob- 
ably formed by solutions ascending along the contact 
and impounded under the overhanging curls in the 
argillite footwall, where a laccolithic spur of the green- 
stone has penetrated into the older rock. In general 
shape, they are not unlike pollywogs, with the head 
pointed upward against the overhanging argillite roof 
and the tail stringing off down the contact and feather- 
ing out into small isolated patches of ore. The cores of 
these lenses are usually of higher grade than the out- 
side part. An ideal cross-section would show an en- 
velope of silica surrounded by a varying band of low- 
grade pyrite, and in the center a core of higher-grade 
pyrite and chalcopyrite mixture. So marked is this 
feature that at least two very large bodies of sulphide 
have been encountered in which the core of commercial 
copper ore has been so small as to be hardly minable, 
although the bodies themselves contain several million 
tons. 

The second type of deposit consists of chalcopyrite 
and pyrrhotite, occupying the joint planes and im- 
pregnating the rock, in shear zones in the greenstone. 
Those which have been so far uncovered lie close to 
the contact and have perhaps been formed under an 
impounding roof curtain of the argillites, which has 
since been eroded away. In the upper portions, which 
we may imagine lie close to this argillite roof curtain, 
the country rock has been considerably silicified, and 
this silicification gradually disappears as we descend 
from the surface. In both types of deposit silicification 
has apparently preceded ore deposition. 

Cutting all the rocks of the district, and also the 
orebodies, are innumerable dikes of every variety from 
ultra basic to quartz porphyry. Some are hundreds of 
feet wide. In the vicinity of the orebodies over one 
hundred dikes have been identified and numbered. The 
inclosing rocks and the ore were not altered where they 
pass through and they have a marked tendency to avoid 
the heavy sulphide ore lenses. Some, unfortunately, 
do cut through the ore, and where they are large they 
complicate the mining. Dike rock in any amount can- 
not be treated in a pyritic blast furnace. 


15,000,000 ToNS IN SEVEN OREBODIES 


Nearly 15,000,000 tons of ore has so far been de- 
veloped in seven orebodies, of which over 13,000,000 
tons has an average copper content of 2.14 per cent. 
The gold and silver values vary from about 12c. in 
No. 3 orebody, to 90c. per ton in No. 5. Chalcopyrite 
is the only copper mineral of consequence, and is inti- 
mately mixed with both pyrite and pyrrhotite. Zinc- 
blende and arsenopyrite are found in very small 
amounts. 

Orebodies Nos. 2 and 3 are entirely in the greenstone, 
and appear to be the roots of an orebody once extend- 
ing to the old argillite roof. No. 3 is a continuation of 
No. 2, a pre-mineral fault separating them. They form 
a thick vertical lens, 750 ft. long, 240 ft. thick, and 
with a known depth of 650 ft. The original depth was 
much greater, but the top has been eroded away. No. 6 
orebody is west of No. 1 near the contact, but has the 
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general characteristics of Nos. 2 and 8, being marked 
by high insoluble and high alumina, and lying almost 
entirely within the greenstone. 

Orebodies Nos. 1, 4, and 5 are characterized by low 
insoluble and high sulphur, and form a zone extending 
for about 1,800 ft. along the southern and eastern 
curved margin of the greenstone, but largely in the 
argillite. Ore is found in it 900 ft. above sea level, 
and 500 ft. below. The zone is in reality an overlap- 
ping succession, both vertically and horizontally, of 
lenses of sulphide ore, filling the tucks in the argillites. 
Between the lenses are ribs of varying widths of silici- 
fied argillite, usually well enough mineralized to pass 
as ore. No. 1 orebody, as now known, is made up of 
no less than eight lenses, and in No. 5 there are three 
known lenses. With depth more may be expected. The 
individual lenses vary greatly in volume, the largest 
containing about 1,000,000 tons. 

No. 4 orebody runs low in copper and high in sulphur, 
and the ore is sold for making sulphuric acid. It lies 
above the bulge of the greenstone, so has an easterly 
dip, whereas No. 5 is below No. 4 and under the bulge, 
and has a westerly dip. The lenses of No. 1 orebody 
wrap the bulge. 

The Bonanza orebody, south of Anyox, is tabular, 
with a low dip to the north. The footwall is a green- 
stone-amphibolite (somewhat different from that at 
Hidden Creek), and the hanging wall argillite. The 
greenstone is part of a projecting mass, smaller than 
that to the north, but similar. About 20 per cent of the 
volume of the orebody is dike rock, and it contains 
approximately 300,000 tons of an average grade of 2.49 
per cent copper, including dikes. Its comparatively thin 
section, combined with its flat dip and large amount of 
dike, does not make it an attractive mining possibility 
at present. If it can be concentrated, with the removal 
of the dike material, its future will look somewhat 
brighter. 


PROSPECTING LARGELY WITH DIAMOND DRILL 


Only three of the seven orebodies so far developed 
showed any considerable outcrop on the surface. The 
others have been encountered by diamond drilling and 
lie, usually, under an overhanging curtain of argillites. 
Practically all the prospecting for a new ore, and also 
the laying out of development work, is done with the 
diamond drill, and a total of about 27 miles of diamond- 
drill cores have been made to date. The rock conditions 
are favorable for this type of work. Drilling is slow, 
on account of the extreme hardness of the silicified por- 
tions of the orebodies, but coring is most satisfactory, 
and it is seldom that 100 per cent cores for the footage 
drill are not obtainable. The work is all done on con- 
tract by a firm of diamond-drill men from Spokane, and 
over-all costs average from $2 to $2.50 per foot. 

Core records have been carefully preserved, and, when 
assays are made, the core is carefully split longitudi- 
nally, one-half being ground up for assay pulp and the 
other half preserved for geological record. In this way 
a complete and easily available record is kept of 
practically every hole that has been drilled on the 
property since the start. The assay samples are divided 
into 5-ft. intervals through the ore zones, and the as- 
says for holes may be checked against a composite 
sample, on which the copper is determined electro- 
lytically. 

It has been our experience that it is never safe to 
assume that a diamond-drill hole will run in the direc- 
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tion in which it has been started. No matter whether 
a hole is vertical, flat, or inclined, it always deviates 
from its original course by an amount dependent on the 
angle with the rock structure at which the hole is 
drilled, by the effect of gravity on the drill rod, the 
presence of faults, slips, and hard patches. We have 
found that the only dependable method is to survey each 
hole (usually at 100-ft. intervals) before attempting to 
plot it on our geological maps. For this we use a small 
drill-hole compass floating in warm gelatine in a glass 
tube and attached to several lengths of brass drill rod, 
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The mine has been opened up on seven levels, varying 
from 100 ft. to nearly 250 ft. apart vertically. These 
all have outlet to the surface except the two lowermost. 
Originally much of the drifting and raising was pro- 
spective in nature, but since the accumulation of the 
large amount of diamond-drill data, the location and 
direction of all levels, drifts, raises, crosscuts, and other 
workings is determined in advance on the basis of the 
geological maps; and in this way much lost motion is 
avoided. The orebodies vary from 50 to 350 ft. in width 
and from 300 to nearly 2,000 ft. in length, and are 





Eastwood multiple arch dam—the highest in Canada—now nearing completion at Falls 


Creek, 24 miles above Anyox. 


Crest 136x684 ft. Storage 


capacity 28,093.83 acre-feet of water 


which is lowered to the desired point in the hole, and 
allowed to remain there until the gelatine cools and 
solidifies, thus fixing the position of the compass needle. 
The inclination of a hole is taken, at the same time, by 
the usual hydrofluoric acid ring in the same glass tube. 


ELECTRICAL PROSPECTING EXPERIMENTED WITH 


Recently we have been much interested in the possi- 
bilities of electrical prospecting with a potentiometer. 
This device consists of a delicate galvanometer and two 
or more electrodes with suitable lead wires by means 
of which the conductivity of a rock mass may be meas- 
ured and compared with that of other masses. By plot- 
ting equipotential curves on the surface of the ground, 
it is claimed to be possible to outline an orebody, par- 
ticularly one with heavy metallic mineralization, even 
when buried under several hundred feet of barren over- 
burden. We tried it out first on an orebody previously 
outlined by the diamond drill and obtained surprisingly 
accurate results. Later, when we attempted to go far- 
ther afield, we found that the presence of dikes so 
affected our readings as to render the results valueless. 
Apparently, our galvanometer is too delicate, and some 
means will have to be found to damp out the influence 
of basic intrusives; but the method may prove of con- 
siderable value on some orebodies as a preliminary. 


oe 


developed on each level by parallel drifts, perhaps 50 ft. 
apart, which run along the axis of the orebody. 

The main haulage levels are all developed on 36-in. 
gage track and are equipped with the familiar Granby 
automatic side-dump type cars of six to ten tons’ capac- 
ity, with electric locomotive haulage and complete 
block-signal system. The electric railway connecting 
the mine with the smelter is also 36-in. gage. 

The ore is all hauled out the level at 385-ft. eleva- 
tion and passed through one of three 30x42-in. Farrell- 
Blake crushers, which are mounted at the surface, with 
large underground storage pockets beneath them lead- 
ing down to the 150 level below. All ore from below 
the 385 level is hoisted through a vertical four-com- 
partment shaft, or winze, which extends from the 530 
level to below the 130 level (all level numbers refer 
to elevations above or below sea level), and is equipped 
with a 250-hp. double-drum electric hoist, operating 
two eight-ton skips in balance. 

Up to the present year the tonnage hoisted was a 
comparatively small part of the total, but with the ap- 
proaching exhaustion of the upper levels of the ore- 
bodies, we are almost completely dependent upon the 
shaft for our tonnage and are now installing a 500-hp. 
double-drum Vulcan electric hoist, with all the latest 
operating and control devices, to insure better continu- 





1070 


ity of operation, leaving the smaller hoist to handle the 
cage and the men. The skips, which will be increased 
to ten-ton capacity with the heavier hoist, are served 
by a series of three loading pockets leading into a com- 
mon chute with air-operated finger gates. Below the 
150 level there is no access to the surface, and the lev- 
els are opened with 24-in. gage track. The zero level 
has about one and one-quarter million tons tributary 
to it and the 130 level, about three-quarters of a 
million. Unless diamond-drill work shall uncover more 
orebodies, it seems improbable that further develop- 
ment in depth will be done. From our present informa- 
tion, the ore fingers out into scattered bunches in the 
slates below this horizon, and does not at present seem 
profitable. 

Actual mining is being done on two general systems: 
one, the familiar method of shrinkage stoping, where, in 





Glory-hole, No. 1 orebody, Hidden Creek mine, 
Anyox, B. C. 


a given area, the stoping is carried up on broken ore, 
only sufficient being drawn out each day to permit the 
men to work, until the stope is completed up to the 
next level. There are two points regarding this method 
which I believe are peculiar to Anyox practice; one is 
the size of the stopes which have been carried on this 
system. A large shrinkage stope in No. 2 orebody is 
approximately 350 ft. long by 150 ft. wide and was 
carried up nearly 200 ft. No timbering of any kind 
was used in it, and there was, I believe, but one fatality 
during the course of its operation. The other point in 
connection with the method, which I believe is pecu- 
liarly Anyox practice, is the system of bulldozing cham- 
bers above the chutes. In all our stoping no timbering 
is used in the drifts other than for the chute mouths. 
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We leave a block of ore over the drift, from 15 to 30 ft. 
thick, before actual widening out of the chute raises 
is begun. Between each two chute raises, before the 
stope is under way, is put up a small manway raise, 
perhaps 20 ft. high, with two small crooked drifts 
leading from the top of it to the two chutes. Here 
chambers are cut out and used for block holing and 
bulldozing. As the broken ore is drawn down in the 
chute, the large boulders are uncovered in this chamber 
and can be reached with a jackhammer and broken up. 
In this way we avoid blasting in the chutes themselves, 
with the attendant dangers on the level and the wear 
and tear on the chute timbering. The bulldozing drifts 
are made crooked so that when the block holer has spit 
his fuse in one chamber he does not need to go down 
to the level but can move over into the other one until 
his blasts have gone off. 


MINING CHIEFLY BY UNDERGROUND GLORY HOLING 


The bulk of the mining at Anyox, however, has been 
done by a system of underground glory holing, brought 
to the Granby company in the old days from the Michi- 
gan iron country by W. Y. Williams and the Swanson 
brothers, who modified it to the local Phoenix conditions 
and improved it. This work was later transferred to 
Anyox by John Swanson, our present mine superin- 
tendent, and has been perfected by him there until it 
is a highly economical and safe method of mining large, 
hard orebodies. It consists essentially of spiral raises 
which are started off from the top of the chute raises 
and swing around on a grade which is just flat enough 
to permit a man to walk up the trail. When complete, 
this first raise resembles nothing so much as the im- 
pression left by a corkscrew, with a hollow core and 
the spiral trail left around the outside of it from the 
bottom to the top. At the extremities of the swings 
of this spiral trail, connections are made to manway 
raises, driven through the pillars at either end of the 
stope, to afford ventilation and easy access for powder 
and steel. Upon completion of the first spiral, depend- 
ing on the nature of the ground, either a second spiral 
is started, interlacing the first, or the first spiral is 
gradually enlarged, breaking always to the center and 
benching off, when desirable, the shelves between the 
grooves in the spiral. The stope is drawn empty each 
day, and the fall down the irregular chute acts, to a 
considerable extent, as a rock crusher for the large 
slabs which are broken off. When necessary, a rib of 
the spiral can be left as a strut across the stope to 
support some heavy ground, and this is usually drilled, 
and later some means are found to reach it and blast 
it down. 


GLoRY HOLING HAS MANY ADVANTAGES 


The method has many advantages; among which 
should be noted safety, lack of timber, and easy break- 
age. The miner is always working under an overhang- 
ing shelf of rock and has no occasion to go out into the 
middle of the stope where he might be hit by falling 
ground. Access to the manways is always easy. By 
going around one side of the stope or the other on the 
spiral trail, one manway or the other can be reached 
quickly. No timber whatever is used above the chute 
mouth except for the ladders and skids in the manway. 
Flexibility of the method is another point in its favor. 
When lean ground or a dike is encountered, it can 
usually be left as a pillar and taken down at some time 
later after the ore has been removed. No appreciable 
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amount of money is tied up in the broken ore in the 
stope, and mining can be transferred from one part of 
the stope to another, or from the bottom to the top, to 
change the grade or composition of the ore supply. 
This is particularly important at Anyox, as the mine is, 
in reality, a mixing plant for the furnaces, and the 
control in the mine of the chemical composition of the 
ore is absolutely essential for successful operation. 

Costs of this method for 1922 have averaged about 
48c. a ton, and tons per miner’s shift have averaged 
from 150, in the older stopes and the glory holes, to 
twenty in newly opened stope raises. 

The ore is, as I have said before, extremely hard, and 
breaks in large slabby masses. A great deal of block 
holing is necessary, and indeed the secondary breaking 
is nearly as large an item of expense as the primary. 
These are, however, both included in the costs given 
above. The ore is drawn through ‘the chutes into the 
Granby-type ten-ton cars and transported to the crusher 
bins, where, with a certain amount of further block 


holing, it is gotten into the crushers and there reduced 
to about 10-in. size. 


THREE CLASSES OF ORE BROKEN 


There are three classes of ore broken in the mine: 
No. 1 ore, being heavy sulphide, is by far the heaviest 
tonnage; the greenstone pyrrhotite ore is second in 
amount; and the low-grade siliceous envelopes sur- 
rounding the orebodies, used to some extent as a flux, 
make up the total. Each class of ore is kept separate 
through the crushers and down to the smelter. Each 
crusher is served by two feed pockets, and has under 
it two discharge pockets. As the ore passes through 
the crusher there is an automatic sampler which cuts 
out a small proportion of the stream and deposits it in 
a third pocket. In this way the lots of ore are kept 
separate. The crusher man will draw out of one feed 
pocket until it is empty and hold the crushed product 
in one of his lower pockets until the sample (which usu- 
ally amounts to 
twenty - five or 
thirty tons), is 
taken down to 
the smelter, 
crushed, and 
analyzed; then 
the pocket is 
drawn and the 
second lot made 
up. In this way 
the smelter has, 
at least theoreti- 
cally, advance 
information as 
to the character 
of the ore which 
it is receiving. 
Delivery to the 
smelter is made 
in twenty-five- 
ton hopper- 
bottom ears, 
hauled by forty- 
two-ton electric 
locomotives, and 
the ore is 
dumped into a 
series of storage 


Larner surge tank, 172 ft. high 


and 12 ft. in diameter, 
straddling 6-ft. wood-stave 
power line 


Engineering and Mining Journal-Press 





1071 





Glory-hole workings, Hidden Creek mine, Anyox, B. C. 


bins, with a total capacity of perhaps 4,000 tons. 
these the various charges are made up. 

The mining department, in addition to the main oper- 
ations, also runs a small silica quarry, from which a 
certain amount of barren quartz is mined, for use in the 
final converting operation. 

Formerly the company also conducted its own lime- 
stone quarry at Swamp Point, on Portland Canal, but 
the supply of limestone here became difficult to obtain 
and purchase is now made from the Pacific Lime Co. 
in Blubber Bay and transported to the plant in 1,500- 
ton scows. 


From 


AIR REQUIREMENTS HEAVY 


The mine is served by four air compressors erected 
at the beach, with a mile and a half of 10-in. air line 
connecting them. One of these compressors is a 
3,500-ft. Nordberg, direct-connected to a Pelton water 
wheel, and two others are inheritances from Phoenix; 
one of 5,000 ft. and the other 2,500 ft. capacity, both 
operating by rope drives and still giving excellent serv- 
ice after fifteen to twenty years of operation. We 
have recently purchased a fourth machine, a Chicago 
Pneumatic Tool, 3,500 ft., direct-connected to a syn- 
chronous motor, partly for stand-by service and partly 
for power-factor correction. A great deal of air is used, 
not only for drilling, but for small hoists, sharpening 
machines, chute gates, small pumps, and the like 
through the mine; and though under ordinary condi- 
tions any two of the compressors should handle the 
load, our rather heavy program of development work 
now under way has made it almost imperative to supply 
at least 6,000 ft. of air per minute. 


SMELTING AT ANYOX SEMI-PYRITIC 


Semi-pyritic smelting, such as is conducted at Anyox, 
in contradistinction to standard reduction smelting, is 
strictly an oxidation process. Chemically it is identical 
with the operations in a converter when matte is blown 
up to blister, although it is conducted in a different 
vessel, and continuously, with the duty of liquefying the 
charge added to the usual one of oxidizing and slag- 
ging the iron.. If you consider the heavy sulphide ore 
as a cold, low-grade matte, and the remainder of the 
charge as a siliceous flux for slagging the iron, with 
the coke present only to drive off the moisture and help 
the furnace over the rough places, you will have a 
clear conception of the fundamentals of the process. 
The chief governing factor is the blast, and that is used 
in amounts greatly in excess of the requirements of 
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reduction smelting. At Anyox between 26,000 and 
32,000 cu.ft. of air per minute is pumped through each 
furnace, or the equivalent of 215 ft. free air per minute 
per square foot of hearth area. Other things being 
equal, the speed of the furnace and the composition of 
the slag are directly dependent upon the amount of air 
blown through. The greater the air, the more iron 
is oxidized, the more slag is formed, the more heat is 
generated, and the higher grade is the matte. This, 
of course, has its limitations—in the amount of air that 
can be forced through the ore column without excessive 
back pressure and in the height of the ore column 
necessary to absorb the heat rising from the zone of 
intense reaction above the tuyéres. Strangely enough, 
the sulphur in the ore plays very little part in the gen- 
eration of the heat. The greater part of it is distilled 
off in the upper part of the ore column and burns only 
on reaching the top and coming in contact with the 
outside air. Even that which is carried down toward 
the focus and combines there with oxygen is imme- 
diately robbed, in its ascent through the ore column, 
by the incandescent coke. 

Ideally, a cross-section of a pyritic furnace in oper- 
ation will show a column of incandescent silica frag- 
ments over which trickle streams of molten sulphide 
exposed to the scorifying action of the high-velocity 
blast, which oxidizes the iron on the surface with the 
evolution of a considerable amount of heat. This fer- 
rous oxide immediately combines with the nearest silica. 
with a further generation of heat, forming slag, which 





Converter floor at Granby smelter. Five Great Falls 
type converters (three 12 ft. and two 20 ft. in diameter), 
served by three 40-ton cranes 


drips down toward the hearth, picking up on its way 
more silica, or lime, depending on the local tempera- 
ture. The sulphide continues down, losing iron con- 
tinuously, until it drops through the slot in the jacket 
crusts above the tuyéres and into the bath below. Its 
copper content will depend upon how much air was 
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Construction work at Anyox. At left, the crushing 
plant. At right, the 1,000-ton milling unit and 
Dorr thickener plant 


blowing through the channel down which it passed, and 
the amount of clean quartz it encountered on the way. 

The thermal balance of a pyritic furnace, even under 
ideal conditions, will show only a small excess of heat 
over the amount necessary to drive off the contained 
moisture, decompose the limestone, and melt the charge, 
with the necessary losses in radiation, jacket water, and 
stack gases. In commercial operation, the introduction 
of any unusual amount of dike rock, or other combined 
silicates, or even an excessive amount of fines in the 
ore, will completely upset the balance and the furnace 
will freeze up. Though we have run a furnace for 
periods of thirty days or more without any coke what- 
ever, the operation is too delicate and we normally add 
from 4 to 6 per cent of coke as thermal insurance. 


FURNACE CAMPAIGN FROM TEN TO Forty DAYS 


Smelting at Anyox is a matter of tonnage. Each of 
the four furnaces under proper conditions will put 
through about 800 tons of original ore each twenty-four 
hours (a duty of 6.03 tons per square foot of hearth area 
per day), and matters of metallurgical refinement in 
the way of close balance of charges to furnaces, compo- 
sition of slag and like matters are unknown. A fur- 
nace will make its own composition of slag, depending 
on blast and temperature, irrespective of the furnace- 
man’s desires in the matter. Any portion of the charge 
which it cannot utilize in its own self-chosen combina- 
tion will remain behind in the furnace as a crust. 
Whenever the furnace is temporarily out of metallurgi- 
cal balance, some crust is formed, and as it is not in the 
direct path of the descending sulphides, there is noth- 
ing to flux it out, and it remains and grows. Eventu- 
ally it will close a furnace down. It can be fluxed out by 
the addition of large amounts of coke and limestone, 
but we find it cheaper to shut the furnace down, dig it 
out, and start over again. By long practice our fur- 
nace crews have reached that stage of perfection where 
they can blow out a furnace, dig it, repair jackets, 
reassemble, and have a charge on it again in twenty- 
four hours. A furnace campaign lasts from ten to 
forty days, and no attempt is made to prolong its life 
after the tonnage begins to fall. Any furnace which 
fails to make 600 tons of new ore in twenty-four hours 
is, to use a furnaceman’s expression, given the hose— 
that is, tapped out and the hose turned on it to chill and 
crack up the crust and facilitate digging. 

The ore is drawn out of the railroad bins in the usual 
Granby-type cars in proportions of, say, six parts of 
heavy sulphide ore to two parts of pyrrhotite greenstone 
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ore and one of siliceous envelope. To this is added 
about 5 per cent of dry coke and a small amount of 
limestone, and the material is dumped into charging 
hoppers on both sides of the furnaces. From here it is 
fed into the furnaces, as need arises, by an air-actuated 
ram which pushes the ore gently, or violently, as the 
circumstances demand, over the edge and into the shaft. 
Furnaces are not charged at any set times, but the ore 
is fed at various points as the surface of the ore column 
indicates, and the need for blocking up blow holes and 
so forth develops. Unlike reduction plants, the fur- 
naces run with very hot tops, with a swirling flame of 
burning sulphur and decrepitating particles of pyrite 
dust covering the ore column. 


CONVERTER FLUX FED MECHANICALLY 


Matte and slag are drawn off continuously through a 
jacketed spout into a series of forehearths or settlers, 
the final slag overflow being granulated at the spout and 
washed out to the dump in slag-lined launders. From 
these settlers matte is tapped intermittently into cast- 
steel ladles and delivered by the crane to a battery of 
five converters; two 20-ft. Great Falls type and three 
of the smaller 12-ft. style, all made by the Traylor 
company. These converters are all basic-lined, and 
flux is added from time to time as the condition of the 
blow indicates. Recently we have been experimenting 
with roller or plunger flux feeders so designed that 
they will feed a small stream of flux continuously 
through the mouth of the converter during the blow, in 
this way avoiding dangers of matte explosions from the 
introduction of wet flux, and insuring a more continu- 
ous operation. These have been eminently successful 
metallurgically. The only difficulty we have encoun- 
tered has been of a mechanical nature, with the iron- 
work of the feeders exposed to the heat and gases above 
the mouths of the converters. This, I believe, we can 
overcome, but, in any event, the advantages of the 
method are sufficient to compensate for any mainte- 
nance difficulties. 


ECONOMICAL TO MAKE LOW-GRADE MATTE 


The furnace matte will run approximately 15 per cent 
copper—which is extremely low from a _ reduction 
smelting point of view, but is economical for our par- 
ticular conditions. By the addition of a cleaner sili- 
ceous ore in the blast furnaces, and by higher blast 
pressure and a higher ore column, we would be able 
perhaps to approach Mr. Sticht’s record in Tasmania, 
where he was able to produce a 45 per cent matte with 
a clean pyritic ore and highly siliceous flux, but our 
Hidden Creek silica contains a considerable quantity of 
combined silicates, which furnish no heat of reaction, 
but, on the contrary, absorb heat from the charge and 
make a sticky, viscous slag, and we cannot obtain the 
pressure necessary to increase the oxidation without 
scrapping our blower equipment. A small part of the 
matte we break up and send through the furnaces 
again, and we believe that it acts as a lubricant and 
equalizer to the charge. The greater bulk of it, how- 
ever, we send directly to the converters, as we find that 
regrading in a converter is cheaper than regrading from 
the blast furnace. We bring the grade of the matte 
from 15 per cent to perhaps 35 per cent in the two large 
20-ft. converters, and then transfer to the 12-ft. 
machines for the finishing blow. We finally pour an 
excellent blister of from 99 per cent to 99.10 per cent 
copper. 
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Our fluxing practice in the converting operation is 
worthy of note. We have found that by the addition 
to the bath of certain minerals of the ferromagnesium 
group, as occur in some of our greenstone ores, we form 
artificial spinels, oxides of magnesium, manganese, zinc, 
iron, and aluminum—a sticky, partly fused mass which 
adheres to the magnesite brick lining of the converters 
and forms a non-corrosive coating therefor, greatly 
prolonging its life. Further, the formation of these 
spinels in the bath absorbs considerable heat, holding 
the temperature down to a reasonable point while per- 
mitting long, continuous blows, even with our high iron 
mattes. If we should add a straight quartz flux to our 
first-stage operation we would burn out our lining in 
short order and raise our bath to such a temperature 
that the converter would have to be turned down from 
time to time to allow it to cool. As it is, we can blow 
a 15 per cent matte continuously without danger of 
overheating or excessive corrosion. 

Our converter slag, contrary to usual practice, we 
pour back into the blast-furnace settlers. We have 





Traylor furnace and settler at Granby smelter, Anyox 


found that if we do this just after the matte has been 
tapped, and before the settler has filled again, there is 
sufficient time for the low-grade matte to react with 
the slag and clean out the prills and shots of the copper 
almost completely before the overflow again starts. 
Test runs, over several months’ time, have shown less 
than .01 difference in our slag copper assay when pour- 
ing converter slag, compared with furnace slag alone. 
There is no doubt that the large settling areas, high 
temperatures of the matte, and its low copper content 
all contribute to making this operation possible. It is a 
convenient solution to a usually difficult problem. A 
small part of the converter slag we granulate and use 
as a binder in our flue-dust sintering operations. For 
this it serves excellently, giving enough porosity to the 
bed to permit the blast to pass and serving as a good 
glue to hold the sintering mass together. 

Breast jackets, matte-tapping blocks for the settlers, 
and molds for the blister copper-casting machine are all 
poured in the converter room from our own blister, with 
the addition of a small amount of manganese or phos- 
phorus, as a scavenger. Furnace jackets, bustle pipes, 
tuyéres, spouts, and charging rams are all made in our 
own shops. 

Last year we treated 876,000 tons of ore containing 
34,500,000 Ib. of copper, and produced 29,280,000 Ib. of 
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blister at a total smelting and converting cost of $2.10 
per ton, or 6.04c. per pound of copper. 

We produce about 100 tons a day of flue dust, which 
we catch in one of the ordinary old-fashioned rectangu- 
lar flue chambers with the usual hopper bottoms, and 
we are sintering this on a standard Dwight-Lloyd ma- 
chine, mixed with 10 to 15 per cent of granulated con- 
verter slag, to act as a porous binder. We have a con- 
siderable loss of flue dust through the stack, and have 
considered various methods of recovering it. The in- 
stallation of a Cottrell precipitator is not justified with 
our low-grade material, and until we get into the smelt- 
ing of concentrates the economics of the situation hold 
us to our present practice. 

Anyox was originally opened on the metallurgical 
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Experimental work was undertaken with the idea of 
concentrating the greenstone ore and dropping out the 
undesirable silicate gangue. A typical analysis of this 
material will show: 


Cu Insol. 


SiO, Fe CaO Ss AloOs MgO 
Per Cent.. 1.85 


42.25 35 24 4 16 9 5 
Obviously, a concentration operation that would re- 
move only the silicate minerals would not be sufficient, 
as the cost of grinding, plus the added smelting cost of 
the ground material, would more than offset the slightly 
smaller tonnage smelted. Much of the iron in the ore 
was in the form of pyrrhotite, and, after some work, a 
method of differential flotation was worked out whereby 
pyrrhotite, which contained no valuable minerals, could 
be discarded with the silicates and we could expect a 





Harbor entrance at Anyox, B.C., showing Granby’s coke and byproduct plant beyond wharf at left 


hypothesis that there were approximately equal quanti- 
ties of the heavy pyrite and the greenstone orebodies, 
and that these were supplements of each other, so that 
when mixed with the proper quantity of coke and a 
little limestone they would smelt economically in the 
proportions in which they were found. Unfortunately, 
this did not prove to be the fact in actual practice. 
Much of the silica in both ores was found to be already 
combined with the alkalies, the alkaline earths, and 
alumina, and was not available in the furnace for the 
purpose of slagging the iron. Further, the unavoid- 
able inclusion of dike material and the gradual disap- 
pearance of the free silica in the greenstone ore, as 
the mine grew deeper, made matters worse, until it was 
not possible to get even a fair pyritic effect, and it 
became necessary to use considerable limestone and 
coke and even barren quartz to keep the furnaces in 
operation. This made smelting operations expensive, 
and it was not until the proportion of the greenstone 
orebodies was cut down and replaced by some of the 
low-grade siliceous envelope of the pyritic orebodies 
that any cheap copper began to be made. This, how- 
ever, introduced the complication that the heavy pyrite 
orebodies were being used up much faster than the 
greenstone orebodies, and would soon be exhausted, 
leaving untreated several million tons of greenstone 
ores which were by themselves economically unsmelt- 
able. 


concentration of this ore on something like 8 into 1, 
with a fair recovery. 

A pilot mill was erected at Anyox and 40,000 or 
50,000 tons of ore was put through it, definitely proving 
the possibilities of this method on a commercial scale. 
On the basis of these results, the preliminary design of 
a 1,000-ton mill unit was undertaken. Later we sent 
some laboratory samples to our friends of the Consoli- 
dated Mining & Smelting Co. at Trail, and they were 
able by the use of different reagents to discard not only 
the pyrrhotite in the ore but the pyrite as well, and to 
make a high-grade chalcopyrite concentrate that would 
be cheap and economical to smelt, owing to its relatively 
small bulk. If this is possible, it is conceivable that we 
might be able to take not only our greenstone ores but 
even our heavy sulphides, and, instead of putting them 
through the blast furnace, send them to the concen- 
trating mill and make perhaps a 20 per cent concentrate, 
with a loss of not over 4 or 5 lb. per ton. 


Now SEEKING METHOD OF TREATING FLOTATION 
CONCENTRATES IN PRESENT PLANT 


If there were tonnages enough to justify the installa- 
tion, and if the subsequent smelting of the concentrates 
should not prove too expensive, our present system of 
direct smelting would then be obsolete, and Anyox 
would become a camp of concentrating mills and rever- 
Unfortunately, the problem is not 


beratory furnaces. 





December 22, 1923 


so simple. Our present known tonnage will hardly 
justify the cost of a reverberatory plant, and we have 
a number of custom-ore shippers whose product could 
not well be handled with the reverberatories. Unless, 
then, we can find some cheap method of smelting flota- 
tion concentrates with our present equipment, we must 
continue to treat at least a portion of our tonnage by 
pyritic smelting. 

There may be some way that flotation concentrates 
can be handled advantageously in a blast furnace. Sev- 
eral methods have been suggested and are under con- 
sideration. The first, that of mixing the concentrate 
with the flue dust and sintering it on the Dwight-Lloyd 
machine, is simple but expensive, and would probably 
entail some sort of Cottrell treater for the sintering 
plant as well as for the blast furnaces. A second possi- 
bility involves the blowing of the dried concentrate 
through either the blast furnaces or the converter 
tuyéres, which is metallurgically sound, but, I fear, 
mechanically weak. A third involves the feeding of the 
concentrates directly into the mouth of the converters 
in the same manner as siliceous flux is now fed, ac- 
cepting a certain high dust loss, which would be caught 
in the dust chamber and by Cottrells. This would 
presuppose sufficient molten matte coming from the 
blast furnaces to liquefy the flotation concentrates, or 
the concentrates can be fused in an electric furnace 
before adding to the converters. Another scheme, and 
perhaps the wildest of the lot, has been to mix them 
with a certain amount of coal and make coke from the 
mixture in our regular byproduct coke ovens. Results 
from experimental work on this have been excellent so 
far as the resulting coke product is concerned. It takes 
on the consistency of carborundum and stands ill-usage 
excellently. The only difficulty of the scheme so far 
found is that, to make a proper mixture, it takes al- 
most twice as much coke as concentrate. In other 
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words, if our ore were all reduced to flotation concen- 
trates, we would have to run on a 200 per cent coke 
ratio. All these schemes are being investigated, and 
it may be that a way can be found to handle flotation 
concentrates in a blast furnace as cheaply and as effec- 
tively as low-grade ore. If so, we can either mine our 
orebodies at a considerably higher rate of speed or 


we will have a large amount of excess smelting capacity 
for custom ores. 


FIRST UNIT OF MILL Now BEING BUILT 


We are now erecting the first 1,000-ton unit of our 
concentrating mill, and it will be in operation soon after 
the first of the year. In it we will treat our excess 
greenstone ore and certain portions of the siliceous 
material surrounding our other orebodies. We will also 
try out the preferential flotation of our heavy sulphides 
with a view to perhaps treating at least the fine mate- 
rial which gives us considerable trouble in the blast 
furnaces. As need arises, the mill capacity can be 
increased to 2,000 or 3,000 tons. 

For nearly twenty-five years the Granby company has 
been smelting its own copper ores, and has had an 
honorable metallurgical history. From the days of 
Phoenix and Grand Forks, where it was able to make 
a profit on the direct smelting of a 1 per cent ore, to 
the present at Anyox, where it is operating the largest 
pyritic smelter in the world, Granby has been, in the 
mining camp slang, a company of gas-eaters. But 
times are changing: flotation and wet methods gen- 
erally are gradually crowding in on the field of the dry 
metallurgy. We have taken our first step in that direc- 
tion. We are becoming, as it were, amphibious. Who 


can tell but that in ten years more we may change our- 
selves from gas-eaters to web-foots and our totem from 
the salamander to the duck? 
the gods. 


That is on the knees of 





Photo by A. A. Lease 


Amalgamating plate floce of the Homestake Mining Co’s. South Mill at Lead, S. D. 


The plates are made of copper which has been plated with 2 oz. of silver per square foot. 
Twenty-four plates are fed by the 120 stamps in the mill. 


is 9x12 ft. in size. 


Each plate 
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Marketing of Cobalt Ores and Metal 


Canadian Output the Most Important North American Supply 


By G. C. Bateman 


General Manager, La Rose Mines, Ltd., Cobalt, Ontario 


distribution as a constituent of the earth’s crust 

is limited, and its concentration into orebodies 
which can be commercially exploited is of comparatively 
rare occurrence. Although used in different industries, 
it is not found in a natural state which permits it being 
utilized without first having been converted into the 
metal or its oxides. 

The largest market for the metal at the present time, 
as in the past, is in the ceramic industry, where it is 
extensively used for glazing and coloring. The deep 
blue of expensive china and stained-glass windows is 
derived from cobalt, and the clear white color is also 
due to the addition of a small percentage of cobalt. 
The metal is also alloyed with chromium and tungsten 
to form an alloy called stellite, which is used to replace 
high-speed steel for cutting tools. Stellite cannot be 
forged, but is cast and can be welded to steel. It was 
used extensively during the war, particularly in the 
machining of shells, where its properties of being able 
to work at high temperature and to take a deeper cut 
at higher speeds than tool steels made it a satisfac- 
tory substitute, notwithstanding its much higher price. 
Cobalt is also used in various forms in the steel trade, 
particularly for increasing the red-hot hardness of steel, 
increasing the magnetic qualities of steel, and in the 
manufacture of stainless steel. It is used, to a limited 
extent, for cobalt plating, 2s a substitute for nickel 
plating, and is finding an increasing market as a drier 
for varnishes. 


(Caister is not one of the common minerals. Its 


NORTHERN ONTARIO SUPPLIES LARGE QUANTITIES 
OF COBALT 


The principal occurrence of cobalt ores on the Amer- 
ican continent is in northern Ontario, where they are 
generally found associated with rich silver ores. Cobalt 
is also a constituent of the nickel-copper ores of the 
Sudbury district, and a small recovery was reported 
from this source from 1892 to 1894. The percentage, 
however, is very small and does not now constitute an 
available source of supply. A small deposit carrying 
gold is known in British Columbia, small occurrences 
are reported in the eastern United States, and there 
are extensive deposits in Missouri, where the ores are 
associated with lead, copper, and small quantities of 
nickel. The latter deposits, however, are low grade and 
are not being worked at present. The only cobalt ores 
now being marketed in America come from the cobalt 
district of northern Ontario. 

In Europe and Asia an important source of supply 
has been from the silver-cobalt mines of Saxony, which 
have been worked for more than 400 years. Supplies 
from these mines, however, are now small, and ore 
must be imported. Prior to the discovery of the north- 
ern Ontario deposits, the major part of the world’s 
supply came from New Caledonia, the French penal 
settlement, but production from that source is now also 
small. A new deposit has recently been found in 
Australia, the ores of which are remarkably high grade, 
running up to 25 per cent cobalt metal, and containing 


only a small percentage of nickel. These ores are being 
shipped to England. There are also important sources 
of supply in Africa, owned by the Tanganyika Copper 
Co., which is preparing to turn out the finished prod- 
ucts. At the present time, however, the output from 
the Ontario mines practically controls the world’s 
market. 

During the six months ending June 30, 1923, the 
production of cobalt metal and its oxides in Ontario is 
reported by the Canadian Government as follows: 


Pounds Value 
IORI 6 Sie ccke eka ee entwsw es 139,746 $374,425 
NR AN a ohn 45 tk a wae Salem icaiem RS ew 242,604 75,681 
Cobalt—nickel oxides (unseparated) ...... 265,379 152,852 


It is difficult to obtain figures on the annual con- 
sumption of ores, but the consumption of cobalt metal, 
cobalt oxides, and cobalt salts, expressed in terms of 
cobalt metal, is 1,000 to 1,500 tons a year. 


COBALT ORES GENERALLY COMPLEX 


Cobalt is not found in the native form, and is asso- 
ciated with other minerals, which make its treatment 
complicated and expensive. It is most commonly found 
as smaltite, an arsenide of cobalt, and as cobaltite, a 
sulpharsenide of cobalt. Both smaltite and cobaltite are 
generally associated with chloanthite, which is a nickel 
arsenide. Where there has been opportunity for the 
veins to weather, there is a certain amount of altera- 
tion to erythrite, an arsenical hydrous oxide of cobalt, 
known as cobalt bloom, and distinguished by its bright 
pink color, but it is not found in commercial quantities. 
Usually other cobalt minerals are associated with 
smaltite, but they are not important. 

The marketability of cobalt ores depends not only 
upon the grade, but upon the other associated minerals. 
Arsenic is an important and desirable constituent of the 
ore, but the higher the nickel content, the less desirable 
the ore is, as the nickel must be separated and the 
expense is generally greater than the value of the metal 
recovered. This applies to practically all associated 
minerals, with the exception of arsenic and silver. On 
this continent it is almost impossible to market an ore 
for cobalt if such ore contains any considerable quan- 
tities of lead, zinc, and copper. An ore containing less 
than 4 per cent of metallic cobalt is not acceptable to 
the smelters. 

Cobalt ore is being marketed in America in four dif- 
ferent forms: 

1. Hand-sorted silver ore and sand-table concentrates, 
carrying high silver values and running generally be- 
tween 5 and 8 per cent metallic cobalt. 

2. Massive cobalt ore carrying low silver values and 
running between 6 and 12 per cent metallic cobalt. 
Ores of this sort contain approximately 60 per cent 
arsenic. 

3. Residues from the cyanide treatment of high- 
grade silver ores and concentrates, carrying 5 to 8 per 
cent cobalt, and up to 50 oz. of silver. 

4. Speiss from American smelters treating silver- 
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cobalt ores and generally containing large percentages 
of iron, copper, and lead. 
Flotation concentrates from the milling of silver- 


cobalt ores do not carry sufficient cobalt to receive pay- 
ment for the cobalt. 


METHODS OF SETTLEMENT USED 


Although the treatment tariff for high silver ores is 
well established, the tariff for cobalt ores alone is 
largely a matter of grade, smelter requirements, and 
the ability of the smelter to dispose of its output. Of 
the four classes of ore described above, the shippers. of 
No. 1 must pay the freight and a treatment charge of 
$20 a ton, and a refining charge for the silver of from 
3c. to ic. an ounce. Depending upon the amount of 
silver, the smelters will pay for 95 to 98 per cent of the 
silver contained, at the New York official quotation 
on the date of settlement, which is generally thirty-five 
days after date of arrival. Cobalt is paid for at the 
rate of 2c. per unit per pound for ore running from 
4 to 6 per cent, and 3c. per unit per pound for ore 
running over 6 per cent. 

On the No. 2 and No. 8 classes, there is no treatment 
charge and no refining charge on the silver, and the 
smelter pays the freight where the rate is approxi- 
mately $11 a ton. Cobalt is paid for at the same rate 
as in No. 1 class—that is, ore carrying 5 per cent metal- 
lic cobalt is paid for at the rate of 10c. per Ib. of metal, 
or $10 per ton, f.o.b. shipping point: 6 per cent ore 
would be worth 18c. a pound, or $19.60 a ton; 8 per cent 
ore, 24c. per lb., or $38.40 a ton. If the ore contains 
silver, the smelters will pay for 90 to 95 per cent of 
the silver, depending upon the amount. Class No. 4, 
consisting of speiss containing iron, copper, and lead, 
has no market in this country, but there is a certain 
market for it in Germany. It will be seen from what 
has been set forth above that the price varies directly 
with the percentage of cobalt. In the average ship- 
ments the cobalt content does not exceed 8 per cent, but 
for an especially desirable ore running over 8 per cent, 
a premium is sometimes paid. Shippers who can guar- 
antee a certain tonnage of a definite grade can usually 
obtain somewhat better terms than the shippers of 
single lots. 


VARYING SMELTER PRACTICE IN PURCHASING ORES 


No payment is made for arsenic contained in the 
ores, although this is a valuable byproduct, and 
although no penalties are exacted for undesirable con- 
stituents, the smelters will refuse to accept cobalt ores 
which do not come up to their requirements. A num- 
ber of smelters in the States will handle ores containing 
cobalt, but in which the cobalt is not the principal 
valuable mineral. They will not, however, make any 
payment for the cobalt contained, and in some cases will 
exact a penalty for arsenic. Only those smelters. which 
produce cobalt will pay for cobalt in the ore. 

The ore may be shipped in bulk or in bags, depend- 
ing upon its value. All high silver ores are bagged, 
while residues and low silver cobalt ores are generally 
shipped in bulk. High silver ores are generally sampled 
at the shipper’s expense before being shipped to the 
smelters, but low silver-cobalt ores may be sampled at 
the smelters without charge to the shipper. Settle- 
ment is usually made on a split between the smelter’s 
and shipper’s assay of the same sample, with the usual 
provision for umpire. Shipments are usually on the 
basis of car lots. 
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The price of cobalt metal is governed by general 
trade conditions in the ceramic and steel industries, 
and is fixed by a few producers, acting in agreement. 
Prior to 1907 the price of the metal was about $2.50 
per lb., but with the extensive shipments from northern 
Ontario coming on a narrow market, the price dropped 
in the next few years to less than $1 per lb., with a 
corresponding decrease in the price paid for the ores. 
Since that time the uses for the metal have increased 
and its distribution has become better controlled, so 
that the price was gradually advanced to $4 per lb., but 
is now at the rate of approximately $3 per lb. If the 
output of the Tanganyika Copper Co. becomes an impor- 
tant factor in the market, there is the possibility of a 
decreased price in the future. A big spread exists 
between the price received by the shipper for cobalt in 
the ores and that at which the finished product is sold, 
but the process is complicated and expensive, the output 
is small, and a large investment in plant and equipment 
is required. 


CANADA SUPPLIES LOCAL DEMANDS 


Cobalt metal is not produced in the United States, 
but is produced in Ontario, England, France, Germany, 
and will also be turned out in the near future by the 
Tanganyika company, in Africa. Ontario has attained 
a dominating position in the production of cobalt metal, 
due to the fact that the mineral is produced as a by- 
product in the mining of rich silver ores. Most pro- 
ducers of cobalt metal and its salts prefer, however, to 
get an ore containing a high cobalt and low silver 
content, or one containing no silver, and there is a 
considerable market for ores of this sort, not only in 
Ontario but also in England and Germany. 

Cobalt metal is cast in three forms—rondels, shot, 
and anodes. The production of anodes for cobalt 
plating is small, and only a small amount of the highest 
grade metal is produced as water-formed shot. Prac- 
tically all of the metal is cast as rondels, which are 
slugs about one inch in diameter and three-quarters 
of an inch thick. Some domestic shipments of rondels 
are made in bags, but all rondels and shot for export 
are packed in small casks. The oxide, which is in the 
form of a powder, is shipped in larger barrels, with 
the exception of that for the Japanese trade, which 
demands special tin containers holding 5, 10, and 25 Ib 


Highest and Lowest Points in the World 


The maximum difference in elevation of land in the 
United States is 14,777 ft., according to the U. S. Geo- 
logical Survey. Mount Whitney, the highest point, is 
14,501 ft. above sea level, and a point in Death Valley is 
276 ft. below. These two points, both in California, are 
less than 90 miles apart. This difference is small, how- 
ever, as compared with the figures for Asia. Mount 
Everest rises 29,002 ft. above sea level, whereas the 
shores of the Dead Sea are 1,290 ft. below sea level, a 
total difference in land heights of 30,292 ft. Mount 
Everest has never been climbed. 

The greatest ocean depth yet found is 32,088 ft., at a 
point about 40 miles north of the island of Mindanao, in 
the Philippine Islands. The ocean bottom at this point 
is therefore more than 113 miles below the summit of 
Mount Everest. 





1The two principal producers at present are the Deloro Smelting 
& Refining Co. at Deloro and the Niagara Alkali Co. at Thorold.— 
Editor’s Note. 
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A Tertiary Gold-Quartz Vein- 
dike at National, Nevada 


By J. E. Spurr 


HE WHOLE QUESTION as to the origin of ore 

deposits has been treated from a new viewpoint in 
my book on “The Ore Magmas.” One of the conceptions 
which is there presented and argued is that many veins 
are filled, not by slow deposition from waters, but sud- 
denly, by a highly concentrated or even viscous injec- 
tion, which forces open a fissure by the pressure under 
which it is, and crystallizes after injection, much as a 
dike does. Such veins, formed in this way, I have 
called veindikes.’ I first applied this explanation to 
the gold-quartz veins of Silver Peak, Nevada, in 1905; 
but in my book I apply this conception to a considerable 
proportion of all veins. 

In agreement with and in accordance with this gen- 
eral conception is the description of a vein in the 
National mining district, Nevada, by Prof. Alexander 
N. Winchell, of the University of Wisconsin, in 1912,’ 
which has recently come to my attention. The National 
district was noted, while it was active, for its rich gold 
ore. It lies in northern Nevada, near the Oregon line. 
The rocks are Tertiary lavas, belonging to two series: 
the older series consists of rhyolites and subordinate 
andesites: the younger series, formed after the erosion 
of the older series, consists of basaltic flows with some 
rhyolite and andesite. The sequence is: 1, rhyolite; 
2, andesite; 3, rhyolite; 4, andesite; 5, basalt (and 
rhyolite). 

The ore deposits are all in quartz veins. There are 
two types of veins: one contains copper, lead, and 
silver, the other gold (and silver). The former type 
of veins was formed after the older rhyolite (No. 1) 
which they cut, and probably before any of the later 
rocks. Their age is therefore between 1 and 2, above. 
The gold (silver) veins, however, were formed after 
the older andesite (2). The principal vein lies in a 
fault fissure which cuts the andesite; after the ore 
deposition, faulting continued, and involved the later 
andesite (4). The whole magmatic sequence would 
appear to be then: a, rhyolite; b, copper-lead-silver 
veins; c, andesite; d, gold (silver) veins; e, rhyolite; 
f, andesite; g, basalt (and rhyolite). 

The older veins (b) contain mainly quartz, chalco- 
pyrite, arsenopyrite, pyrite, bornite, stibnite, and 
galena. The values are in silver, copper, and lead. 
The younger veins (d) are quartz veins carrying native 
gold and silver in the proportion of 1 to 1 by weight. 
There is also some stibnite and native arsenic. 

As to the origin of the younger vein, Professor 
Winchell writes: 

“It is commonly believed that many ore deposits 
in veins have been formed by precipitation of metals, 
sulphides, or other compounds from flowing water or 
from flowing aqueous vapor. It seems reasonable to 
believe that such a mode of origin would produce a 
banding or crustification in the ore. 

“At National crustification . . is wholly lacking 
in the high-grade gold quartz, so far as I observed. It 
seems improbable, therefore, that precipitation occurred 
from a flowing fluid. I would suggest that the gold 
quartz was precipitated, not from a thin aqueous solu- 
tion, but from a viscous and perhaps gelatinous mass 


1The Ore Magmas, Vol. I, p. 70. 
2Mining and Scientific Press, Nov. 22, 1912. 
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which occupied the fissure in much the same way as 
an igneous magma fills an opening in country rock. The 
amount of motion during crystallization may have been 
no greater in the former instance than in the case of 
magma. 

“If such a vein magma did at one time fill the Na- 
tional fissure it would certainly slowly cool, and perhaps 
at the same time slowly come under decreasing pressure 
on account of slight upward movement and surface 
erosion. Supersaturation would finally ensue, and 
centres of crystallization would be established. 

“The existence of pockets or lenses of high-grade ore 
(electrum quartz) may be due, in part at least, to the 
process of crystallization. The electrum must be 
precipitated around those spots where centers of crys- 
tallization liberate the water. The noble metals may 
have been fairly uniformly distributed through the 
vein magma at the beginning of crystallization. As 
soon as crystallization commenced the metals would 
diffuse toward the centres of crystallization. Thus the 
electrum would form local masses in a vein quartz 
elsewhere nearly or wholly barren. After the precipita- 
tion of the electrum, the alkaline carbonates and sul- 
phuretted hydrogen could escape from the crystallizing 
mass upward through the unsolidified portion (if any 
still existed) and outward into the adjoining rocks. 
These compounds would produce the secondary car- 
bonates (calcite, ankerite, siderite) and sulphides 
(pyrite) which are found in the country rocks.” 

The rich gold-bearing portion of this vein does not 
come to the surface at any point. The upper 60 ft. 
from the surface carried some silver, but no high-grade 
ore: but from 60 ft. to 700 ft. were local segregations 
of rich gold (silver) ore whose worth as mined 
amounted to several million dollars. 

The earlier (“base”) vein of copper-lead-silver ore 
plainly represents, in accordance with principles I have 
set forth in “The Ore Magmas,’” an ore magma of 
moderately high temperature which reached very near 
the surface before it was deposited as a “telescoped” 
vein, with the normal copper-lead-silver zones‘ precip- 
itated together; the later gold (silver) quartz vein was, 
however, formed at a lower temperature, though also 
very near the surface. It represents a type of vein 
which I have discussed in some detail in “The Ore 
Magmas.’”” Analogies may be pointed out at Tonopah, 
where, in Tertiary lavas, silver-gold quartz veins were 
followed at a later epoch by quartz veins carrying lead, 
zinc, and copper sulphides; with little gold or silver,‘ 
the sequence being reversed from that at National. A 
closer analogy is in the Camp Bird mine, also in 
Tertiary lavas, at Ouray, Colorado, where there was an 
earlier vein of (cupriferous) pyrite, blende, and galena 
(argentiferous), and a later vein of highly auriferous 
quartz; but at the Camp Bird both veins successively 
occupied the same fissure, making a compound vein.’ 
I have described quartz veins of the general type of the 
rich National vein and the gold-bearing portion of 
the Camp Bird vein in several other districts, as at 
Aurora,’ Nevada, where it is noteworthy that the pro- 
portion of gold to silver (by weight) varies from 1:40 
to 1:2 or 3; but in the richest ore of one of the mines 
run 1:1, as at National. 





“The Ore Magmas,” Vol. I, Chapter VI, p. 292. 
4C-D-(E)-F-G zones, “The Ore Magmas,” Vol. II, p. 703. 
5G-H zone, “The Ore Magmas,” Vol. II, pp. 699-706. 
6“The Ore Magmas,” Vol. I, p. 299. 

™The Ore Magmas,” Vol. II, p. 683. 

“The Ore Magmas,” Vol. II, p. 686 et seq. 
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for statements or opinions published under “Discussion.” 

In many cases the views expressed are diametrically 
opposed to editorial policy and belief. 
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Determining Native Copper in a Chalcocite- 


Copper Concentrate 
THE EDITOR: 

Sir—With regard to the inquiry on page 816 of the 
Nov. 10 issue of the Journal-Press: A few years ago, 
while employed by the Miami Copper Co., I did consider- 
able work on the determination of oxidized copper 
minerals in the presence of chalcocite. Among other 
things, it was found that chalcocite was attacked by 
solutions of ammonia containing any ammonium salt, 
particularly the carbonate or the chloride. The action 
was very slow with the sulphate. It was also found that 
a sample containing chalcocite could not be dried with- 
out formation of an oxidized film on the chalcocite par- 
ticles, which was easily soluble in ammonia containing 
ammonium salts as well as in dilute acids. I do not 
know of anything that will dissolve either metallic 
copper or chalcocite that will not attack the other. The 
metallic copper could “doubtless be separated by amal- 
gamation.’ If the native copper is oxidized, it would be 
necessary to clean the sample with dilute sulphuric acid. 

Tucson, Ariz. R. V. THURSTON. 





Aspen’s Big Silver Nugget 
THE EDITOR: | 

Sir—In line with the several letters and experiences 
concerning “Rich Ore” appearing in recent issues of the 
Journal-Press, I am enclosing you an old photograph 
of the “nugget” of native silver taken from the Smug- 
gler Mine, at Aspen, in Colorado, in 1894. The print 
is somewhat faded, but it gives a clear idea of the 
shape and massive character of the specimen. 

The “nugget,” when brought to the surface, weighed 
1,842 lb. avoirdupois, and was all pure silver. No piece 
of rock or other mineral adhered to its surface. David 
M. Hyman, of the Smuggler company, states that sev- 
eral hundred pounds of pure silver were broken off the 
main body when taking it from the stope and tram- 
ming to the shaft. The remaining portion was hoisted 
to the surface by a chain attached to the cable hook 
as shown in the print. The “nugget” was broken up 
and melted into bars. 

This is the largest of a great number of similar 
“nuggets” found in the Smuggler, Molly Gibson, and 
other mines along the Silver Fault. In the Homestead 
mine in a stope, 90 ft. above the Cowenhoven tunnel 
level and 675 ft. below the surface, sheets of native 
silver filled the crevices in shattered quartzite. Miners 
would pick out the quartzite, work loose a corner of 
the silver sheet, and strip it off much as old paper is 





1c. G. Maier: “Sulphur and Copper Oxide Determination,” 
E. & M. J., Feb. 2, 1918. 





A pure silver nugget weighing 1,842 pounds 


stripped from a wall. One such sheet measured 18 by 
30 in. and had the thickness of a silver dollar. Several 
“slugs” were cut from this sheet the exact size of a 
silver dollar, and are still in existence in Aspen and 
Denver. 

The recent wide publicity given the “nugget” of silver 
and rock found in north Ontario and claimed to be the 
richest ever found tempted me into mailing you the 
print with this brief description. B. P. SHARPE. 

Pittsburgh, Pa. 


$$ 


Mine and Other Taxation 


THE EDITOR: 

Sir—Professor Haig, in his article this week, thinks 
Secretary Mellon wrong in disapproving of a capital 
tax because the charge-off of depreciation in mines may 
be affected. It is Professor Haig who is wrong. Mines 
should not be subjected to an income tax. They have 
no income. All they can pay is a capital tax. Mines 
do not breed mines. Therefore, the depreciation ques- 
tion should not come up in reference to an income tax. 
Secretary Mellon, instead of going too far, did not go 
far enough. Professor Haig should be the one to square 
him fully to correct principles, instead of writing as 
if the bureaucrats, demagogues, and tax-eaters are cor- 
rect and principles must somehow be bent to square 
with them. 

An income tax on corporations is wrong in principle 
anyhow. The stockholders must pay it. They are 
thereby obliged to pay very unequally and without any 
reference to their individual situations. Under the 
present law a poor widow with one share may pay under 
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the highest bracket and get no dividend. Corporations 
are mere instruments of business. Tools, being pro- 
ductive, should not be taxed. Their use and increase 
should be encouraged. This was seen long ago by 
sheriff law. Picks and shovels cannot be levied upon 
under execution. Yet the income tax law violates this 
principle. The corporation, being intangible, is not 
seen to be as a mere pick or shovel. This is because 
our economists have had too little imagination to ad- 
vance the science of economics materially beyond where 
Adam Smith left off. 

Taxes should encourage saving. Consumption taxes 
would be best. Sales rather than income taxes would 


be better. It is harder to keep and save money than 
to make it. The earned income should have the higher 
tax, if any. It will encourage saving. The earner is 


not yet necessarily a saver. Until he is a saver he is 
little good, economically, to the country. He must pull 
more than his weight in the boat to put it ahead. A 
capital tax destroys credit. For every dollar of capital 
taken, twenty dollars of credit go by the board. Busi- 
ness is soon cramped, as at present, by too little de- 
velopment and by high costs. Current earnings have 
not yet become fixed in the capital structure, and it is 
less dangerous to take a portion of them, if there must 
be such a tax. 

Professor Haig thinks $40 made by selling a bond 
should be taxed equally with its $40 coupon. Wrong 
again! That $40 advance was made by an investor. 
Successful investors are the salt of the earth. Civili- 
zation is built on them. They should be encouraged, 
not discouraged. The $40 coupon would have accrued. 
Therefore tax it. It handicaps fewer brains. It is by 
making business best that the world will be made to go 
around best—not by quack or socialistic nostrums to 
help the “masses.” The latter are most hurt by the 
poor business which their self-assumed friends are 
always producing in order, as they think, to help them. 

A poor mining engineer builds a home for $5,000. 
In a year he must move to another clime. Houses have 
gone up. He sells for $10,000. Government comes up 
with its so-called income blackjack and separates him 
from $2,500. But homes all over the world have gone up. 
At his new station he must also pay $10,000 for a home. 
He cannot now do it because his capital is now only 
$7,500. It was a capital tax—not an income tax. The 
capital had passed into his living structure, obviously, 
and he now feels its absence as he would the loss of a 
leg. It would be different if his future salary, merely, 
were reduced as by an income—a real income—tax. He 
has time and opportunity to. accommodate himself 
to that. 

I am the more ready to recommend only proper prin- 
ciples for your magazine because I do not think many 
of your engineer readers vote anyway. They move too 
fast. But they will start something in this country 
if they will begin correct economic thinking. 

New York, N. Y. ERNEST G. STEVENS. 


—— 


Receiving Stolen Goods 


THE EDITOR: 

Sir— With reference to the contribution by Mr. 
Adams in your issue of Nov. 10, which concludes with a 
general invitation to American capital to venture into 
Russia and Siberia, may I point out that American 
mining companies have not heretofore been accustomed 
to receive stolen goods knowingly, and I think it hardly 
likely that they will be attracted by the bland sugges- 
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tion that they may thus reap where others have sown. 
Aside from the moral principle involved, they are, I 
believe, apt to foresee the obvious probability that after 
spending large sums for the development and equipment 
of mining properties they may find themselves in the 
same unfortunate predicament as the present private 
owners referred to by Mr. Adams, who are by force of 
circumstances willing to accept whatever the conscience 
of the Soviet concessionaires prompts them to give. 
San Mateo, Calif. THOMAS L. JONES. 


——<—_—_. 


Chino in 1851 


THE EDITOR: 


Sir—In connection with Mr. Rickard’s interesting 
history of the Chino enterprise, I call your attention to 
extracts from “Bartlett’s Personal Narrative,” Vol. I, 
published in 1854. John R. Bartlett was U. S. Boundary 
Commissioner in the years 1850-1853, fixing the bound- 


ary between this country and Mexico, from El Paso 
west. 


The Santa Rita, now the Chino, mines are referred 
to by Mr. Bartlett only as “the Copper Mines,” and he 


established headquarters there, in 1851, for these 
reasons: 


“They are preferable to any other spot in this section 
for the establishment of a depot and location of head- 
quarters; they are nearer the region which must be the 
field of labor, they are secure from predatory attacks. We 
find at the Copper Mines a fine, airy, salubrious spot, with 
some adobe houses abandoned at the breaking up of the 
settlement in 1838 on a threatened excursion of the Indians, 
good timber, limestone, a great plenty of wood for fuel, 
abundance of excellent grass for the animals, a supply of 
pure fresh water. The fortress that was erected for the 
protection of the former inhabitants is ample to accom- 
modate all the troops and can be put in good condition for 
the purpose; in fact, Colonel Craig is now engaged in its 
reparation. The soil is good, as is indicated by the vestiges 
of the garden plots once cultivated and by the rank luxuriant 
growth of peach trees still in bearing condition; bears, deer, 
turkey, abound in the vicinity. The botanist will find a 
large and unexplored field; the geologist might make dis- 
coveries of permanent value to the country. 

“Santa Rita del Cobre, as this place is called by the 
Mexicans, was for forty years an active mining town. 
Workings were commenced in 1804, and they proving very 
profitable, a population of about 600 gathered in the small 
open space here inclosed by lofty mountains. A consider- 
able trade was carried on with border towns of Sonora. 
The nearest settlement was the Presidio of Janos, 150 
miles off, though chief trains of supplies were sent from 
Chihuahua City, at a distance of 400 miles. The return 
trains took back copper ore; this was afterward sent to 
the City of Mexico, where, owing to its superior quality, it 
was used chiefly for coinage. It is said the owner had a 
contract with government to deliver the copper there at 
65c. a pound, and that sufficient gold was found in it to 
pay all cost of transportation. I do not doubt the truth 
of this, as Mr. Courcier, who first worked the mine to 
advantage, amassed a large fortune from it, and Mr. Mc- 
Knight, his successor, also found it very profitable. In 
1838 a large train from Chihuahua was overcome by the 
Apaches in the canyon leading to the copper mines. They 
sent word to the ‘inhabitants that they would allow no 
further supplies to reach them, and would, furthermore, 
destroy them when opportunity offered. Thus cut off from 
means of support and surrounded by warlike tribes, the 
people abandoned the place. It has remained unoccupied 
until now taken possession of by us this year. 

“Several deep shafts were sunk by the Mexicans; vast 
heaps and extensive excavations show that an immense 
amount of labor has been performed here. One of the 
largest shafts has been filled up by earth caving in; others 
are obstructed by water. Some are still accessible and 
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are visited by many. If it should become an object to 
work the mines, they might be cleared without much 
labor. The rock is mostly feldspar and the red oxide of cop- 
per intermixed with native metal. Large quantities of ore 
deposited near the smelting house. 

“On entering the excavations one sees the bright veins 
of the sulphuret of copper penetrating the rock in all direc- 
tions, with here and there small masses of native copper; 
it is evident that all the hills in the vicinity are quite as 
rich as those which have been opened, as the same indica- 
tions appear on the surface. But until there is some mode 
of transport other than by wagons near a thousand miles 
it will hardly pay to work them. It now costs 20c. a 
pound to transport goods from the coast at Indianola. 
Labor is cheap and plentiful in Mexico. At El Paso 
Mexican laborers can be had for 623c. a day, they finding 
themselves; and can be procured at even less price. 

“The height of the little valley where the mines are was 
found to be 6,250 ft. above the sea, and that of the moun- 
tain which rises abruptly from it, and to which the name 
Ben Moore has been given, is 8,000 ft. 

“Gold is said to have been found here when the mines 
were worked; and many stories are told of large quantities 
that were buried when the place was abandoned. About 
four miles distant a deep shaft had been sunk, where it 
was said a skin containing more than $5,000 in gold had 
been buried. I saw many fine specimens of lead and one of 
silver ore, but I did not visit the localities. Mexicans who 
formerly resided here assured me that the existence of 
silver was known to many at the time, but being in the 
very heart of the Apache country, it could not be worked. 
The Indian chiefs told me they would show me where there 
was plenty of gold, but that they would not disclose the 
secret to others. I told them I did not come to their country 
for gold and declined the offer. 

“But the great value of the Copper Mines region, which 
extends from the Gila eastward about 50 miles toward the 
Rio Grande, is in its fine forests. So rich a timbered 
country does not exist between the Mississippi Valley and 
the Pacific, except in the mountains of upper California. 

“The buildings at the Copper Mines consist of a presidio, 
or fort, commanding the approach from the canyon below. 
It is of triangular form, each side presenting a front of 
about 200 ft., with circular towers at the corners. It is 
built of adobe with walls from 3 to 4 ft. thickness, and a 
single opening on the eastern side. This building is in so 
good a state of preservation that in a few weeks Colonel 
Craig made the whole tenantable for his command, and as 
storage for provisions. There are also fifty or more adobe 
buildings, some in good state, and some in ruins.” 


Mr. Bartlett speaks of the hunting; antelopes, bears 
more numerous than in any region they had been into, 
including grizzly and brown bear weighing up to 700 
or 800 pounds; wild turkeys, quail, and trout from the 
streams. A paradise except for the lack of vegetables, 
and the soil was good but untilled and waste, due to the 
Apache pest. Several chapters of the book are devoted 
to incidents occurring at the Copper mines, notably 
those connected with the Apaches and their then great 
chief Mangus Colorado, with whom there existed a 
friendship, so that the commission was not disturbed 
by these Indians, who even went so far as to return to 
Mr. Bartlett animals and goods that had been stolen. 
The book is well illustrated, and there are many pictures 
of scenes at and near Santa Rita. 

Duluth, Minn. DWIGHT E. WOODBRIDGE. 


rH 


A Small Stockholder 
THE EDITOR: 

Sir—Your editorial in the issue of the Jowrnal-Press 
for Nov. 17 on “Employee Representation on the Penn- 
sylvania Railroad” was read with interest. Representa- 
tion of employees is, no doubt, a change worth the effort 
and if this same representation were applied to the 
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stockholders of corporations it would meet with the 
same good will and helpfulness on their part and would 
have a decided tendency to make the corporation “git 
up and git.” 

Imagine a corporation giving the employee a direct 
vote in the operation of the property and at the same 
time demanding the stockholder’s proxy to carry on his 
interests without asking his ideas regarding the way 
affairs should be carried out. Instead of making state- 
ments, probably the best way to get ideas on the subject 
would be to make the subject a matter of questions and 
let others analyze them to bring out discussion as to the 
good and bad features of the personal vote. 


1. If the United States Government can be properly 
controlled by the vote of the people, is there any reason 
why big corporations cannot be controlled by stock- 
holders under the same means? 


2. Why should our billions of wealth be controlled by 
a comparatively few men without restraint being placed 
upon them by the people who actually own the under- 
takings by the money they have invested in them? 

3. Don’t you think our money should be as well pro- 
tected as our government affairs? 


4. Don’t you think that the executives of any big 
corporation should be put there at the head and con- 
trolled by all stockholders just as well as our local or 
national executives are controlled? 


5. Don’t you think the proxy too easy a means for 
officials to become unscrupulous? 


6. Why are not our political officials allowed to float 
bond issues for us in just the same way that officials 
of our corporations are allowed to float them? 


7. If proxies are the best means of voting in cor- 
porations why should they not be used in running a big 
government safely? 


8. In speaking of capital and labor do you know to 
whom you refer? 


9. What are the objections to corporations publishing 
a list of stockholders’ names, their postal addresses 
and number of shares, as of a given date (for the 
benefit of stockholders only) other than the large num- 
ber of names and the objections to publicity? 


10. If the affairs of the company are of interest to 


one stockholder, are they not of more interest to all 
of them as a unit? 


11. With the names of the stockholders being known 
to one another, don’t you think there would be some- 
what more of an effort made by those in charge of the 
company affairs to see that the stockholders received 
an income? 

12. Do you think that finances should be reserved to 
posterity and your children’s children in order to re- 
tain an organization and pay you a pittance on what is 
supposed to be a commercial proposition when revenue 
has actually been many times the dividends paid? 

13. Should millions of dollars be spent on equipment 
in anticipation of greater business in years consider- 
ably in the future when such equipment is known to be 
inefficient at the time and probably will be antiquated 
before it can be put to proper use? 

14. Don’t you think a lot of these anticipated condi- 
tions are for the purpose of actually spending surplus 
and to evade government incomes at the expense of the 
stockholders generally? A SMALL STOCKHOLDER. 

El Paso, Tex. 
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CONSULTATION 





High-grade Manganese Ores and 
Specifications 

“I do not know if you are producing a special article 
on marketing manganese, but I should be obliged if you 
could inform me (1) what exactly constitutes a manga- 
nese ore of chemical grade? I am aware that it is one 
going plus 82 per cent MnO,. As you are aware some 
manganese contains a percentage of MnO. Does this affect 
the situation or is the total amount of Mn first estimated 
and is it then expressed in terms of MnO, for valuation 
purposes? What impurities render a high-grade manga- 
nese ore not a commercial chemical manganese ore? Why 
is there such a great price difference between a manga- 
nese ore going, say, 78 per cent MnO, and one going over 
82 per cent MnO,? Is there a large market in America, 
Europe, and England for a chemical manganese ore, in 
both lump and powdered form? How does the price of 
lump ore compare with powdered ore in America? What 
is the approximate monthly consumption of such ore of 
chemical grade in the three divisions mentioned? What 
countries produce the supply of such ore? Allowing for 
the import duty, how does the price ruling for chemical 
manganese ore in America compare with that ruling in 
England and Europe? From your market reports, I assume 
the present price of $75 to $85 in America is the internal 
price, duty paid, and that the expression ‘gross ton’ means 
a ton of 2,240 lb. Would it be possible for you to reply to 
these queries by letter?” 


The Aug. 26, 1922, issue of Engineering and Mining 
Journal-Press contained an article by W. R. Crane en- 
titled “The Marketing of Manganese.” This paper 
answers most of the questions asked in this letter. 
W. C. Phalen in bulletin No. 173 of the United States 
Bureau of Mines also discusses various phases of the 
subject in a lucid and thorough manner. 

The price of dioxide or chemical manganese ore de- 
pends primarily upon the amount of available peroxide 
present. Generally the highest grade of pyrolusite is 
used in chemical manufacture. Owing to its purity, 
it commands the highest prices for manganese ores. 
The schedule of prices is based upon the MnO, con- 
tent, and although the highest grades are desirable— 
that is, those running above 85 per cent—those run- 
ning as low as 65 per cent have been used, according 
to. Crane. So far as we know, the ores are analyzed 
for their metallic manganese contents and the results 
converted into percentages of MnO, that may be present 
and active. 

The impurities that affect the value of high-grade 
manganese ore and the fields in which it may be used 
are iron, lime, copper, arsenic, cobalt, and nickel. If 
the chemical ore is to be used in dry-cell manufacture, 
the ore should have a high available oxygen content 
. present in the form of pyrolusite. Its physical appear- 
ance is also important, as the ease with which the ore 
can be decomposed and the oxygen freed is really more 
important than the manganese content. Dry-cell ore 
should have a minimum amount of iron and should be 
free from copper, nickel, cobalt, arsenic and other 
metals electro-negative to zinc. Copper is particularly 
harmful. According to Phalen, if these impurities are 


present in the electrolyte or as insoluble compounds they 
do no harm other than as inert or poor conducting 
materials. If soluble, their solutions diffuse to the zinc 
part of the cell, where they are deposited, causing use- 
less corrosion of the zinc and deterioration of the cell. 
When in service this deleterious action is greatly 
hastened. Battery ore should be somewhat porous. 
Better life is obtained from a dry cell containing rather 
coarsely ground ore, as this can hold more electrolyte 
than finely ground ore. Careful grading of the man- 
ganese ore greatly influences the performance of a cell 
in electrical work. 

In glass making, the impurities in the manganese 
ore which might affect the color of the glass have an 
important bearing on the value of the product. Be- 
fore the war, ordinary specifications for manganese used 
in glass making were from 85 to 90 per cent manganese 
dioxide and less than 1 per cent metallic iron. The 
higher the manganese content and lower the iron, the 
better is the ore for glass making. The ore is sold in 
powdered, granulated, or lump form. Objections to the 
lump form are made because of the time required to 
melt it in the batch. Powdered ore is used principally 
when the batch is melted in pots; lump or granular ore 
is used when melting is done in tanks. 

Estimates of the amount of manganese ore used in 
American industries other than the ferro-alloy industry 
range from 25,000 to 50,000 tons per year. We have 
no figures regarding the actual consumption in each of 
the chemical industries. The high-grade ores are pro- 
duced in the United States, in Russia, Saxony, Japan, 
Nova Scotia, and other countries. Nearly all of them 
used in this country are imported. 

Allowing for import duties and_ transportation 
charges, the prices of manganese ore in Europe and 
America are nearly always on a close parity. 


Value of Cement Copper for Paints 

“As a subscriber of the Journal-Press may I ask that 
you kindly furnish me with information as to the market 
for copper powder or copper ‘cement’ and whether your 
information is that this product is worth considerably more 
than electrolytic copper? If you will be good enough to 
furnish me with the above information and also with the 
names of some of the large paint companies who are con- 
sumers of this product at your earliest convenience, I will 
appreciate it.” 

Inquiry among numerous producers has failed to in- 
dicate that cement copper is worth more than electro- 
lytic. In fact, the contrary is generally the case, as 
the cement copper has to be melted and purified before 
it can be marketed, and then as electrolytic copper. 
One of the largest American paint manufacturers 
informs us that his company does not use any cement 
copper for paint purposes—only a small amount of scale 
copper. We understand that attempts are being made in 
the West to manufacture a copper paint from cement 
copper for use in painting ships’ bottoms. This is the 
same purpose to which scale copper is put. 
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Arsenic Supply Promises to Be Adequate 


Retailer Blamed for High Prices at Meeting in New York— 
More Would Be Used at Lower Figure 


OVERNMENT 

arsenic producers, calcium arse- 
nate manufacturers, and representa- 
tives of boll-weevil victims met for their 
second annual powwow at the Commo- 
dore Hotel in New York on Dec. 7. The 
report of the Standing Committee on 
Arsenic, of which Dr. B. R. Coad is 
chairman, was read and elicited much 
appreciative comment. 

In the “cotton year,” Sept. 1, 1922, 
to Sept. 1, 1923, it is estimated that 
31,000,000 lb. of calcium arsenate was 
sold in the United States, stocks at the 
end of the year being about 3,000,000 Ib. 
Most of the farmers who poisoned their 
cotton used the dusting method, but 
some liquid preparations were used. 
The acreage treated was about 1,674,000 
out of a total of 38,287,000 acres in 
cotton, or 4.4 per cent. The average 
quantity of calcium arsenate used per 
acre was 183 lb. 

Sales of white arsenic during the first 
half of 1923 amounted to about 6,000 
tons. Production for the year is ex- 
pected to be about 15,000 tons. If the 
implied production of 9,000 tons in 
the second half of the year is continued 
in the first half of 1924, a domestic 
supply of 18,000 tons will result. Im- 
ports are expected to be about 10,000 
tons, which will make the total supply 
for the coming season 28,000 tons. As 
near as the demand can be predicted, 
with calcium arsenate selling for about 
124c. per lb., approximately 15,000 tons 
of white arsenic will be required for 
calcium arsenate manufacture, the min- 
imum requirements for other arsenicals 
calling for about 10,000 tons more. So 
the supply and demand for the coming 
season should be taken care of easily. 

No reliable data are available as to 
the reserves of arsenical ores in this 
country or in foreign countries. All 
available information was published by 
the U. S. Geological Survey in a bulletin 
recently issued entitled “Arsenic in 
1922.” It is desired that a survey of 
the arsenical ores in this country be 
made and that an appropriation be 
asked for the purpose. 

It was brought out in the discussion 
that the use of calcium arsenate in boll- 
weevil control is to a large extent 
governed by the price. It is considered 
by the cotton growers that 10c. a pound 
is a fair price, and were the chemical 
selling at this level, much more of it 
would be used. When the price reaches 
17 or 18c., only a small amount will be 
purchased, despite the alleged fact that 
the cost, even at the higher level, would 
be insignificant compared with the in- 
creased yield of cotton. It was also 
brought out that the poison was used 
to a large extent, during the last sea- 
son, for the cotton-leaf worm as well 


representatives, 


as the boll weevil. Whether or not the 
cotton growers will be compelled to 
entertain this guest again during the 
coming season is unknown. 

In the discussion considerable atten- 
tion was also given to the price of 
calcium arsenate, an effort being made 
to find out who is responsible for 
present high prices, compared with 
those of a few years ago. Hamilton 
Brush made a creditable and plausible 
argument from the standpoint of the 
producers of white arsenic. Formerly 
a certain amount had to be produced, 
he said, and prices often covered only 
the bare cost of barreling and shipping 
it, thus obviating the necessity of find- 
ing a place to bury it where it would 
do no harm. American production then 
was as small as possible. Now, ore 
buyers are looking for high arsenic 
ores, expensive equipment has been 
installed to recover the arsenic, and the 
future market is decidedly uncertain. 

Alexander Goulard, a representative 
of John Lucas & Co., manufacturers of 
calcium arsenate, showed that with 
arsenic selling at 12c. per lb., calcium 
arsenate could not be sold for less than 
13c. a lb. and allow the slightest profit. 
If any one knew of a secret method for 
making calcium arsenate cheaper than 
by the standard method, he thought the 
process should be made public property. 

Congressman Bill G. Lowrey, rep- 
resenting a cotton-growing district of 
Misssissippi in the House of Represent- 
atives at Washington, described the 
poverty of the cotton growers and in- 
dicated the impossibility of calcium 
arsenate being widely used at present 
exorbitant prices. 

The only factor in the situation not 
represented apparently was the retail 
dealer in calcium arsenate. It was the 
sense of the meeting that it was here 
that the chief blame for high prices 
really lies. 

Also in attendance ‘at the meeting 
was Ira Williams, entomologist of the 
Georgia state government, who was 
asked about a recent contract made by 
the State of Georgia with an unknown 
corporation to supply a million pounds 
of arsenic a year, more or less, at 10c. 
per lb. He refused to discuss this con- 
tract, but it was intimated by others 
that the nearest the concern had come 
to fulfilling its contract was to secure 
some options on arsenic prospects in 
the State of Washington. 


School of Mines Building “Gym” 


A new gymnasium is now under con- 
struction at the New Mexico School of 
Mines, Socorro, N. M. The building 
will be approximately 50x100 ft. It 
will have a regulation basket-ball court 
and dressing rooms. 
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Curry Resigns as Secretary of 
A. M. C.’s Arizona Chapter 


The annual meeting of the Arizona 
Chapter of the American Mining Con- 
gress was held in Phoenix, Ariz., at the 
Adams Hotel on Dec. 3. Nearly all of 
the large mining companies of the state 
were represented. G. M. Colvocoresses, 
governor of the chapter, announced that 
headquarters would in the future be in 
Phoenix, instead of Prescott. All offi- 
cers were re-elected for another year, 
with the exception of J. Curry, of Bis- 
bee, who submitted his resignation as_ 
secretary before the meeting. William 
B. Gohring, of Tucson, was elected to 
fill the vacancy created by the resigna- 
tion of Mr. Curry. Other officers of 
the chapter are: G. M. Colvocoresses, 
Southwest Metals Co., Humboldt, gov- 
ernor; W. S. Boyd, Ray Consolidated, 
Ray, first vice-governor; T. H. O’Brien, 
Inspiration Consolidated Copper Co., 
second vice-governor and John C. 
Greenway, Calumet & Arizona, Warren, 
third vice-governor. 


B. C. Mining Association Elects 
Officers 


The general annual meeting of the 
Mining Association of Interior British 
Columbia was held at Nelson on Dec. 8, 
when the following officers were elected 
for the ensuing year: R. Randolph 
Bruce, president; J. P. McFadden, vice- 
president; W. H. Burgess, secretary- 
treasurer; H. Geigerich, auditor; and 
James Anderson, E. G. Montgomery, 
W. T. McDowell, Douglas Lay, S. S. 
Fowler, T. W. Bingay, and S. G. Blay- 
lock, executive committee. The secre- 
tary said that the Hon. John Oliver, 
Premier of British Columbia, assured 
the deputation that was sent by the 
association to consult with the govern- 
ment on mining taxation that the bonds 
of the Coast Range Steel Co. would not 


be guaranteed by the provincial gov- 
ernment. 





Short Mining Course Open 
for Prospectors 


The winter mining session of the 
College of Mines, University of Wash- 
ington, will be held for the twenty- 
eighth year at Seattle from Jan. 4 to 
March 20, 1924. The courses are open 
without examination to anyone inter- 
ested in mining. Expenses consist of 
the cost of materials actually used and 
a university fee of $20. 

The studies are arranged in four 
groups: quartz mining, placer mining, 
coal mining, and ceramics. In addition 
to the fundamental subjects such as 
geology, mineralogy, chemistry, and 
drawing, specialized training is given 
in ore mining methods, mine survey- 
ing, mining law, milling (including 
flotation), assaying; hydraulics, gold 
dredging; coal analysis, coal washing, 
clay testing, manufacture of clay prod- 
ucts, and cement. 

The session has proved interesting in 
past years to many prospectors and 
mining men from Alaska, British 
Columbia, and the northwestern states. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





The Welding Encyclopedia. Compiled 
and edited by L. B. Mackenzie and 
H. 8S. Card. Third edition. Published 
by the Welding Engineer Publishing 
Co., Chicago. Price, $5. 

Three editions of this book have now 

appeared in successive years, attesting 

to the demand for the book and the 
determination of the editors to keep it 

‘up to date. This latest volume has a 

new chapter on training operators in 

oxy-acetylene and electric arc welding, 
and much additional matter on the 
welding of tanks and pipes. 


Sulphur Dioxide Leaching—Sulphur- 
ous acid leaching of oxidized copper 
ores has been given a large amount of 
attention by the Southwest Experiment 
Station of the U. S. Bureau of Mines, 
and exhaustive experiments have been 
made, not only at the Tucson station 
but at plants of the‘ Arizona Copper 
Co. at Clifton, and of the Miami Cop- 
per Co. at Miami. The work is not 
yet completed, but so much interest 
has been aroused that the Bureau has 
issued a report on what has been done 
to date. This is entitled ‘Leaching 
Non-sulphide Copper Ores With Sul- 
phur Dioxide,’ and is published as 
Technical Paper 312 of the U. S. Bureau 
of Mines, Washington, D. C., 91 pages, 
obtainable on request from the Bureau, 
or for 20c. from the Superintendent of 
Documents, Washington, D. C., when 
the Bureau’s supply is exhausted. It 
will be found of much interest to any 
metallurgist who has followed the 
hydrometallurgy of copper. No con- 
clusions are expressed as to the likeli- 
hood of the commercial utilization of 
the process, these being reserved for a 
later bulletin. We understand, how- 
ever, that no company is now consider- 
ing using this method of treating low- 
grade oxidized ore, preferring sulphuric 
acid as the solvent. 


Flotation of Cement Copper is dis- 
cussed in an appendix to the bulletin 
just mentioned, a report of Walter G. 
Scott on the subject being abstracted. 
The work at Tucson and at the Chino 
Copper Co.’s mill at Hurley is men- 
tioned. It is stated that the future of 
copper leaching followed by flotation 
recovery depends largely on the manu- 
facture of sponge iron. Our personal 
information leads us to believe that 
the manufacture of sponge iron has 
been pretty well solved at the Chino 
(we are going to have an article on the 
subject just as soon as the information 
is released), but that a_ satisfactory 
flotation recovery of the cement copper 
by flotation, and the securing of a prop- 
erly high-grade product acceptable to 
smelters, has been more or less dis- 
appointing. ‘ 

Aluminum Paint—An_ informative 
little booklet on the properties and use 
of aluminum paint has been issued by 
the Aluminum Company of America, 
Pittsburgh. 


Commerce Yearbook—An authorita- 
tive review of business for 1922 and 
the early months of 1923 is embodied in 
the first annual issue of the “Commerce 
Yearbook,” 692 pages, recently issued 
by the U. S. Department of Commerce, 
and obtainable from the Superintend- 
ent of Documents, Washington, D. C. 
for 60c. Much general commercial in- 
formation is given in this volume, but 
our readers will no doubt be particu- 
larly interested in the report of the 
non-ferrous metal industries, which oc- 
cupies 11 pages, in the chapter on the 
iron and steel industry, 15 pages, and 
that on the petroleum industry, of 17 
pages. The volume should make a val- 
uable reference book. The next issue 
is to be published early in the spring 
of 1924. 


Detonating Compound—‘‘The Prepa- 
ration and Properties of Normal Lead 
Trinitro-resorcinate” is discussed in a 
6-page paper issued by the U. S. Bureau 
of Mines, Washington, D. C., for free 
distribution, as Reports of Investiga- 
tions No. 2,533. This compound has 
been suggested as a substitute for ful- 
minate of mercury. It was found by 
the Bureau to be about 75 per cent as 
strong as mercury fulminate, insen- 
sitive to friction, and less sensitive to 
impact than fulminate. It cannot be 
used as an initiator of military high 
explosives, but will detonate some in- 
dustrial dynamites. It may be mixed 
with potassium chlorate, thus making 
a mixture of the same strength as 
straight mercury fulminate. 


For Montana Prospectors—Univer- 
sity of Montana Bulletin No. 5, pub- 
lished by the State School of Mines, 
Butte, Mont., is entitled “The Location, 
Representation, and Patenting of Min- 
eral Lands in Montana.” The pros- 
pecting and leasing of coal, oil, oil 
shale, gas, phosphate, and sodium de- 
posits is covered. The bulletin deals 
mainly with interpretations of the state 
and federal mining laws. 


Slate Quarrying—A process of drill- 
ing and broaching as a substitute for 
channeling and blasting is now being 
tried out in certain Pennsylvania slate 
quarries in an effort to reduce the waste 
due to shattering. The work is de- 
scribed by Oliver Bowles in U. S. Bu- 
reau of Mines Reports of Investiga- 
tions No. 2,532, 6 pages, obtainable on 
request from the Bureau at Washing- 
ton, D. C. 


Phosphate Fertilizer Manufacture—A 
four-page article in The Anode for 
October (Anaconda Copper Mining Co., 
Butte, Mont.; free) describes the oper- 
ation of Anaconda’s fifty-ton exper- 
imental plant for the manufacture of 
mono-calcium phosphate from _ rock 
mined at Conda, Idaho. A new plant 
is under construction, to have a daily 
output of 100 to 120 tons of treble 
superphosphate. 
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Mineral Resources—C. M. Campbell’s 
article in the Bulletin of the Canadian 
Institute of Mining and Metallurgy for 
December (26 pages; 603 Drummond 
Bldg., Montreal; price 50c.), entitled 
“Publicity and the Mining Industry,” 
should be read by those who think 
mineral resources on this continent are 
unlimited and that nothing serious can 
ever happen to us so long as we 
have them. 


Sulphur—The same bulletin men- 
tioned in the preceding paragraph con- 
tains a 12-page general article on sul- 
phur, discussing its distribution, pro- 
duction, and uses. 


Arsenic—‘Arsenic, Calcium Arsen- 
ate, and the Boll Weevil” is the title 
of a 42-page booklet recently issued by 
the Barr-Erhardt Press, 205 West 19th 
St., New York City, price 50c. It is 
made up of articles and addresses by 
Howard W. Armbruster made in the 
last year or two, and discusses practi- 
cally all phases of the situation, includ- 
ing technology of production. 


Canadian Geological Survey — Sum- 
mary Report, 1922, Part A, 145 pages, 
with charts and maps, has recently been 
issued by the Canadian Geological Sur- 
vey, Ottawa, Ont., for free distribution. 
The report covers explorations in sev- 
eral districts in British Columbia. 


Patents 


Drier—No. 1,469,294. 
A. C. Daman, Denver. 


Oct. 2, 1923. 
A revolving 





drum drier of the type indicated in the 
accompanying illustration. 


Dewatering Cone — No. 
Sept. 18, 1923. 
Angeles. A device “6 
for separating f 
water from solids , 
in tailing, compris- } 
ing a cone having | 
an overflow near 
its upper end and 
a sand outlet at its 
lower end. The 
cone is suspended 
so that as its 
weight increases 
owing to accumu- 
lation of sand, a 
valve at the lower = 
end will be opened, thus allowing the 
sand to come out. The valve is closed 
by a spring, as shown in the accom- 
panying illustration. 


Copper-Zinc Separation—No. 1,468,- 
988. Sept. 25,1923. Charles Berthelot, 
Paris, France. A solution containing 
copper and zinc is treated with hydro- 
gen sulphide, the precipitated copper 
sulphide separated, and further quan- 
tities of the metals dissolved in the 
remaining solution. 


1,468,374. 
H. K. Burch, Los 
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KNow ABOUT || 








J. A. Carpenter is now on the faculty 
of the University of Southern Calli- 
fornia. 


L. T. Pockman, of Los Angeles, is 
in New York. He expects to return to 
California by Christmas. 


Fred H. Siebert has returned to Reno 
from Randsburg, Calif., where he is 
directing mining operations. 

Henry Wyman and Walter Harvey 
Weed are in the State of Zacatecas, 
Mexico, on an examination trip. 


Walter S. Palmer is at present acting 
as head of the Mackay School of Mines. 
He also directs the courses in metal- 
lurgy. 

J. W. Sherwin, general manager for 
the West End and Halifax companies, 
at Tonopah, is in Tonopah from his 
Oakland headquarters. 


Clyde A. Heller, president of the Ton- 
opah Belmont Development Co., has 
been in Tonopah on a short trip of 
inspection of the local property. 


Morton Webber and three assistants 
were in Mexico City recently, and left 
to conduct an extensive mine examina- 
tion in the State of San Luis Potosi. 

Benjamin D. Goodier, mining engi- 
neer of Colorado and now operating 
fluorspar mines on the Gila River near 
Silver City, has been examining man- 
ganese deposits near Rincon, N. M. 


Pentecost Mitchell, vice-president, and 
John H. McLean, general manager, of 
the Oliver Iron Mining Co., made a re- 
cent inspection tour of their company’s 
properties on the Mesabi iron range. 


F. A. Woodward, general manager 
of the Iron Cap Copper Co., Copper 
Hill, Ariz., has just returned from a 
visit to Boston, where he conferred with 
the directors of his company. 


Prof. Frederick Leslie Ransome, of 
the mining department of the Univer- 
sity of Arizona, has spent the last week 
with a class of his students visiting the 
mines of the Superior, Globe, and 
Miami districts. 


D. C. Jackling has just finished his 
annual visit to the Chino Copper Com- 
pany mines and took opportunity at the 
same time to kill a bear and a deer in 
the big forests adjacent to the mines 
on the north and east and west. 


Garret Mott, chairman of the board 
of directors of the Superior & Boston 
Mining Co.; Dr. E. C. Holden, mining 
engineer, and Robert Garret, of Balti- 
more, have been in Arizona for some 
time, visiting the company’s property 
at Copper Hill and other holdings in 
which they are interested. 

Axel O. Ihlseng, engineer of New 
York City, has been examining the 
milling operations of the Chino Copper 
Co. at Hurley, and at the same time 
has looked over the district in general. 
Ten years ago he operated zinc and 
lead mines in the Cooks Peak district. 
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E. T. McCarthy, of London, England, 
recently completed a professional trip 
through the South Lorrain and Porcu- 
pine districts of Canada. He sailed 


from New York for London on Dee. 15. 
Mr. McCarthy expressed himself as 
being impressed with the possibilities 
of the Keeley mine. 

Horace F, Lunt has been appointed 
by Governor Sweet of Colorado to act 


Horace F.. Lunt 





as trustee of the Colorado School of 
Mines to fill out the term of R. D. 
Brooks, resigned. 


Dr. L. I. Shaw, of the U. S. Bureau 
of Mines, has been selected to direct the 
research work on silver of the Senate 
Commission of Gold and Silver Inquiry. 


© Harris & Ewing 


Dr. L. I. Shaw 





Dr. Shaw has been for many years 
assistant chief chemist in the Division 
of Mineral Technology. He has been 
transferred to the Division of Metal- 
lurgy and will devote his entire time to 
silver research. Dr. Shaw’s preliminary 
work will be done in co-operation with 
the Bureau of Standards. 


Alford Roos, consulting engineer, of 
Bayard, N. M., has returned from the 
Embudo River country in Taos County, 
where he has just finished a year 
of intermittent geological work per- 
taining to the lepidolite-bearing peg- 
matite bodies in the pre-Cambrian 
schists of those regions. 


Gordon Campbell, president of the 
Calumet & Arizona Mining Co.; Thomas 
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Collins, George A. Newett, Captain Tom 
Hoatson, and Dr. Briggs, son of Charles 
Briggs, deceased, the first president of 
the company, all of whom are company 
officials and directors, have been making 
their annual inspection of the company’s 
properties in the Southwest. 


L. R. Davidson was elected president 
of the Davidson Ore Mining Co. at the 
last meeting of the board of directors 
held in Buffalo. Mr. Davidson was 
formerly treasurer of the company and 
was elected to fill the vacancy occa- 
sioned by the death of F. N. Beegle. 
T. F. Hildreth was elected to assume the 
duties of the treasurer besides his pres- 
ent duties as secretary. 


Major Copeland and a large party of 
associate doctors from Fort Bayard, 
N. M., have been spending a week at their 
Andy Strum mine, in the Black Range. 
Combining business and pleasure, they 
timed their visit to coincide with the 
hunting season. In this respect, their 
mine is so happily situated that one 
can shoot deer and wild turkey from 
the doorways of the camp houses. 


Charles W. Merrill, of Berkeley, 
Calif., at a recent meeting of the board 
of directors of the A.I.M.E., was 
awarded the Douglas medal, for an im- 
portant improvement in the practice of 
cyanidation. 

Jack L. Merrill, senior at the Uni- 
versity of California, has been named 
as Rhodes scholar from California to 
Oxford University, England. He is the 
son of Charles W. Merrill. 


Al Owens, of Santa Rita, a well- 
known mining operator and famous in 
New Mexico and Joplin for the number 
of fortunes made and lost in mining 
ventures, has started a new mine opera- 
tion on lead and silver near the summit 
of Cooks Peak, and is active in moving 
machinery there. He is at the same 
time running, in a small way, his Royal 
John mine and the mill, in the Black 
Range. This is a complex lead-zinc 
deposit. 

F. R. Wadleigh, former federal fuel 
distributor, will retain his connection 
with the Bureau of Mines under a spe- 
cially arranged consulting relationship. 
Prior to his appointment as federal fuel 
distributor and since the termination 
of that office Mr. Wadleigh has served 
the Bureau of Mines and the Depart- 
ment of Commerce in a joint capacity. 
Under the new arrangement, he will 
attend at least one conference a month 
with Bureau of Mines officials in Wash- 
ington. 

H. G. Dalton, Elton Hoyt, 2d, and 
C. H. Munger, members of the firm of 
Pickands, Mather & Co.; C. A. Buck, 
vice-president of the Bethlehem Steel 
Co.; C. S. Robinson, vice-president of 
the Youngstown Sheet & Tube Co., and 
Dr. C. K. Leith, professor of the geo- 
logical department of the University of 
Wisconsin, recently made a visit to the 
various properties of the respective 
companies in the'Lake Superior district. 
They were accompanied by W. P. Chinn, 
general manager, and W. A. Rose, as- 
sistant general manager, of Pickands, 
Mather & Co. 
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Summary of the Week 


City Mining & Smelting Co. and allied interests, 
has negotiated the purchase of the controlling 
interest in the famous Ontario silver mine. In con- 
junction with the Park-Utah, Daly, Daly-Judge, and 
West Ontario properties this puts the greater part of 


Gan W. LAMBOURNE, in behalf of the Park 


The Nipissing Mining Co. is more than earning its 
current dividends of $1,080,000 per annum. 


The Anaconda Copper Mining Co. is considering the 
erection of a custom plant for the treatment of zinc- 
lead ore at Park City, Utah. The zine concentrate 
would go to the electrolytic plant at Great Falls, Mont. 













































milion iron ranges in Minnesota. 


ation. 


Arsenic Mines in South Dakota 
Are Being Reopened 


Keystone Arsenic Co. Plans to Build 
Plant—Feldspar and Mica 
Are Shipped 


Mining activity has been resumed in 
the Keystone district in South Dakota, 
and at the present time a large force 
of men is employed at various mines. 
More recently work has been started on 
the arsenic properties, including the 
Bullion, Ida Florence, Bismarck, and 
adjacent mines. The work is being done 
under the management of H. R. Eyrick, 
formerly with the J. G. White Engi- 
neering Co., of New York City. Asso- 
ciated with Mr. Eyrick are H. C. Bacorn; 
general manager of the Jardine Gold 
& Mining Co., of Montana, and F. W. 
Bacorn. Funds for the work have been 
supplied by individuals, and the Key- 
stone Arsenic Co. is being organized 
as a closed corporation. 

At the Ida Florence a new headframe 
has been erected, a boiler and hoist have 
been installed, and the unwatering of 
the 300-ft. shaft has started. The old 
workings of the Bullion are being placed 
in shape for active work. The Blue Bird 
ten-stamp mill has been purchased, and 
this will be used in the present opera- 
tions. The plant is equipped with Wifley 
tables and plates. The new owners of 
the arsenic properties have also secured 
a site in the town of Keystone and plan 
to erect an arsenic treatment plant 
similar to the one at Jardine, Mont. 








the Ontario fissure system under one control. 


An active winter is assured on both Mesabi and Ver- 


The “million dollar’ crusher plant of the United 
Verde Mining Co. at Jerome, Ariz., is ready for oper- 


Exploration in both the old and new properties of the 
district is the greatest need of Oatman, Ariz. 


Rumors that the Cananea Copper Co. will suspend 
operations in the near future are denied by officials. 


deer, and 
City, N. M. 


at 
Reno, Nev. 


The Keystone Feldspar & Chemical 
Co. has shipped its first car of feldspar 
to the Commercial Feldspar Co. of Chi- 
cago, and this is being tested. Should 
the tests prove satisfactory, the com- 
pany will construct a treatment plant 
at Keystone and the large deposits at 
the Etta, Peerless, Hugo, and Ingersoll 
mines will be marketed. 

Regular shipments of mica are being 
made from the Peerless mine, which is 
being worked under contract. The 
Maywood Chemical Co. has been active 
for some months and shipments of 
lithia ores are being made. The Inger- 
soll mine is also producing shipments of 
lithia ore and in addition columbite and 
beryl have been shipped from the dis- 
trict within the last few months. 


Burnt Fork Company, in South 
Dakota, Builds Mill 


The Burnt Fork Mining & Milling 
Co., whose property is five miles from 
Hill City, S. D., has erected a small 
plant. A test run was made some 
weeks ago, and approximately forty 
tons of ore, taken from the dumps 
and shallow workings, gave bullion re- 
turns of $400 on the plates. In addition 
to the gold the ore also shows values 
in arsenic. Though operations have 
been on a small scale, the mine develop- 
ment is being continued with depth and 
the new concern gives promise of be- 
coming a regular producer. 


D. C. Jackling and other engineers bag bear, lion, 
turkey 


in the mountains near Silver 


Research into new uses for silver will be conducted 
the Bureau of Mines Experiment Station, 


at 


The West End Mining Co. has opened new gold ore- 
shoots in the Mabel mine, near Mina, Nev. 


Several old arsenic mines in the Keystone district of 
South Dakota have been reopened. 





Silver City, Idaho, Latest Old 
Camp To Revive 


Search for Lateral Extension of Veins 
—150-Ton Concentrator Will Be 
Run—Never Sweat Reopened 


The old camp of Silver City, in Owy- 
hee County, in southwestern Idaho, is 
experiencing a revival after lying dor- 
mant for many years. The camp was 
discovered in 1866, and for many years 
was a heavy producer, records showing 
silver and gold totaling $20,000,000. 
Recently efforts are being made to 
trace the veins on their extension into 
virgin territory. 

The prevailing rock is granite cov- 
ered by ryolite flows through which the 
veins have cut to the surface. Intrusive 
dikes cut the formation. The gold is 
free in the oxidized ore. 

At the Never Sweat property quarters 
for a crew of forty men are being 
finished and exploration will be pushed 
this winter. The Great Western Mines 
Co, is doing exploration work on the 
extension of the Golden Chariot vein. 
The Red Jacket company has a 150-ton 
plant about ready to run on a property 
south of the Cumberland. John B. 
Platts has a bond on the Mountain 
Chief, owned by James Murray since 
1888. E. P. Kellogg has taken an op- 
tion on the Village Blacksmith and is 
mining ore for shipment to the smelter. 

The camp is 25 miles from the Oregon 
Short Line R.R. at Murray. 
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Anaconda Has Plan for Getting 
Park City Zine Concentrate 


May Construct Modern Plant to Treat 
on Custom Basis—Zinc Preducts 
Would Go to Great Falls 


The erection by the International 
Smelting Co. of a modern plant for 
the treatment of lead-zine ores at or 
near Park City, Utah, is being con- 
sidered. The Silver King Coalition, 
Park City Mining & Smelting, and 
Park-Utah mines are to be examined 
at once by engineers representing these 
companies and the International Smelt- 
ing Co., subsidiary of the Anaconda 
Copper Mining Co., as a preliminary 
step toward working out a plan of treat- 
ment for certain lead-zine ores of the 
district. The primary purpose is to deter- 
mine the tonnage of ore available. Ifan 
agreement can be reached on ore-treat- 
ment rates, the smelting company will 
build a modern plant to mill the ores 
from the above-named mines to recover 
the zinc and to produce a high-grade 
smelting product which will be prac- 
tically free of zinc. If the plan is 
carried out the zine concentrates would 
go to the Anaconda company’s Great 
Falls electrolytic zine plant. 


White Caps Mill Restarted 
on $18 Ore 


The White Caps mill, at Manhattan, 
Nev., is again in operation. The roaster 
relining is completed, and the mill is 
treating at the rate of 2,000 tons of 
ore per month. Mill heads are said to 
average $18 per ton in gold. In addi- 
tion to the ore milled in its own plant, 
the White Caps is shipping 150 tons of 
arsenical ore per month to the plant 
of the Arsenic Products & Refining Co., 
at Martinez, Calif. Here the arsenic 
is extracted and the ore reshipped to 
the Selby smelter, where the gold is 
recovered. The ore carries about 25 
per cent arsenic and $25 per ton in gold. 


Bentonite Shipped from South 
Dakota 


Two carloads of bentonite have been 
shipped from the Stetta property, at 
Bell Fourche, South Dakota, to New 
Jersey, where it is being tested. The 
deposits are extensive and the material 
is of excellent grade. In addition to 
the above property, the Bell Fourche 
Bentonite Products Co. has been in- 
corporated. This concern owns more 
than 3,000 acres of bentonite land near 
Bell Fourche and is making arrange- 
ments for building a grinding plant. 





Will Build Fluorspar Concentrator 
in New Mexico 


Mike Kennedy, millwright and engi- 
neer, has been engaged by Frank Mer- 
rill, manager of the Nakaye Fluorspar 
Corporation, to build a 200-ton fluor- 
spar concentrator near Derry, N. M. 
Water will be pumped from the Rio 
Grande River to the mill. The mine 
is two miles further up in the high hills 
and the ore will be hauled or trammed 
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Lambourne Interests Buy 
Ontario in Park City 
By Wire from Salt Lake City 
CONTROLLING INTEREST 
in the Ontario silver mine, at 
Park City, Utah, has been acquired 
by George W. Lambourne and asso- 
ciates, who have purchased the 
Bamberger holdings. The Ontario 


company owns a four-sevenths in- 
terest in the Weber coal mine and 
in the Ontario drain tunnel; like- 
wise a controlling interest in the 
Nail Driver mine, and substantial 
interest in Keystone mine of Park 
City, The Ontario mine has been 


one of the world’s greatest silver 
producers; it was purchased in the 
60’s by George Hearst for $30,000 
and has a production record to date 
of nearly $50,000,000, from which 
over $13,000,000 has been paid in 
dividends. This transaction com- 
pletes the formation under one 
control of a compact group on 
Ontario fissure system from the 
Park-Utah on the east, through 
the Ontario, Daly, old Daly West, 
Daly Judge, and West Ontario 
mines. The Park City Mining & 
Smelting interests, headed by Mr. 
Lambourne, dominate this part of 
the district. 





to the mill from the mine. This mine 
has been working more or less steadily 
for four years. It is unique among 
New Mexican fluorspar deposits, in that 
it is a flat-lying blanket deposit in 
fossilized limestone; it covers the top 
of a low range of barren mountains. 


Rouyn Township, in Quebec, Scene 
of Active Prospecting 


New gold discoveries are reported 
from the Rouyn district of northwestern 
Quebec, and prospecting is active. The 
latest find is in Fournier Township, 
about 40 miles from Rouyn Lake, where 
free gold is reported over a considerable 
area. A short time prior to this new 
discoveries were also made in the sedi- 
ments in the southern part of Rouyn 
Township and the Coniagas company 
of Cobalt has taken an option on a 
large acreage there. Prospectors who 
last fall were rather discouraged are 
now returning to the district, and the 
large mining companies are again send- 
ing their scouts into the field. In 
Rouyn Township the Noranda company 
has a considerable number of men at 
work, and is diamond drilling and sink- 
ing; the Nipissing is sinking on the 
Powell group; and the Coniagas will 
surface prospect the property it has 
under option. Further east Alderson 
and MacKay are actively exploring the 
Lake Fortune property, and develop- 
ment is to be started on the latest dis- 
covery in Fournier Township. The 
Quebec field embraces an area of ap- 
proximately 1,000 square miles, of 
which the surface has only been 
scratched in a comparatively few places. 
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Mining Men Kill Big Game in 
New Mexico 
D. C. Jackling and Others Get Lion, 
Bear and Turkey—Last Retreat 
of Wild Life in Country 


The New Mexico big game hunting 
season, three weeks beginning Nov. 20, 
witnessed the gathering of many min- 
ing engineers and operators. The big- 
gest and best game and fish country 
within the nation’s borders is the re- 
gion adjacent to Silver City, taking in 
the expansive Black Ranges, and the 
Mogollon and Datil Mountains. D. C. 
Jackling and his party met with great 
success at the headwaters of the 
Sapello. To the rifle of Mr. Jackling 
fell a large grizzly bear, a large buck, 
and all the wild turkey the law would 
allow. John M. Sully, manager of the 
Chino Copper Co., secured an unusually 
large blacktail and a lion. Frank 
Thurber, engineer for the Chino, also 
got a deer. Robert McCart and J. W. 
Crowdus, of El Paso, got all the law 
would allow. Alford Roos, engineer of 
Bayard, N. M., got a blacktail and a 
black bear. L. M. Kniffin, manager of 
the Hanover Bessemer Iron Co., got a 
lion and a deer. In fact, no hunter 
came out without at least a deer, and 
most got the limit in wild turkey. This 
is the last stronghold of the wild tur- 
key in the United States. This bird, 
almost extinct, is yet plentiful in the 
remote fastness of the Black Range. 

Among the many’ wonderfully 
equipped pack-trains of the hunters 
were noted parties of wealthy Indians 
from Oklahoma; These Indiany ar- 
rived late and bought lavishly in camp 
equipment from the local supply houses. 
They were the guests ef Fred Harvey, 
of Harvey House fame. 





San Rafael Made Money During 
Third Quarter 


The San Rafael y Anexas Mining 
Co., operating at Pachuca, Mexico, 
during the last three months treated 
37,321 tons of ore, with an average 
content of 365 gm. of silver to the ton. 
The output was 11,809 kg. of silver, 
being an increase over the former 
productions during the year for the 
same period of time. Development 
work totaling 759 m. was done during 
these last three months and consider- 
able ore was blocked out. The San 
Rafael Company has been reported as in 
some financial difficulty, but the di- 
rectors report an improvement in these 
conditions. 


Alaska Juneau Lost in November 


The Alaska Juneau mined and tram- 
med to its mill 188,300 tons of ore in 
November, 1923. The recovery was 
$108,500, or 57.61c. per ton. Operating 
expenses totaled $95,750, or 50.84c. per 
ton The operating profit was $12,750, 
or 6.77c. per ton. Other expenditures 
and accrued charges, including $12,500 
on capital account and $14,750 interest, 
totaled $27,250, leaving a deficit of $14,- 
500 for the month. 
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New Mill Near Austin, Nev., 
Nearly Ready to Run 


Rapid progress is being made in the 
installation of a new milling plant by 
the Warner Mining & Milling Co., own- 
ing a property situated about thirty- 
five miles south of Austin, Nev. Prac- 
tically all of the outside work has been 
completed. By Jan. 1 the plant will be 
under cover, at which time installation 
of machinery will be rushed. The plant 
uses table concentration and flotation. 
In the meantime the 1,500-ft. tramway 
connecting the mine with the new mill 
should be finished, thereby solving the 
transportation problem. 

The lower adit driven into the forma- 
tion 900 ft. has been connected with the 
upper workings by a raise 125 ft. high. 
Chutes have been put in, so that the 
ore can be dropped from the upper 
workings to the lower tunnel and 
hauled thence to the portal, where it 
will be loaded into the new tramway. 

Sufficient water for all milling pur- 
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Exploration Big Need of Oatman District, 
in Arizona 


Reserves of Producing Properties Near Exhaustion—Two New Mills 
Under Construction—Good Roads and Cheap Power 
Help—Opportunity for Prospector 


By George J. Young 


Associate Editor 


HE continued prosperity of the 
Oatman gold district, in Arizona, 
depends upon the opening of new ore- 
bodies in both the old and new mines. 
That exploration will disclose large and 
profitable orebodies seems likely. 
Three large properties are operating 
—the United Eastern, producing 300 
tons per day; the Tom Reed, 150 tons; 
and the Gold Road, 120 tons, a total of 
570 tons per day. The aggregate 
milling capacity of the three mills now 
in operation is 900 tons per day. How- 
ever, the estimated remaining life of 
the three properties is relatively small, 


Gold Dust mill and shaft 


poses has been developed by the com- 
pany near its new mill site. 

Although the ore is siliceous and 
presents a fairly difficult metallurgical 
problem, A. O. Jacobson, the manager, 
is confident that a high recovery can be 
made. The mineral developed is high- 
grade silver ore carrying a small per- 
centage of both lead and copper. 





Yuba Consolidated Profits Less; 
Ground Leaner 


Dredging operations of the Yuba Con- 
solidated Gold Fields in California for 
the fiscal year ended Feb. 28, 1923, 
were as follows: Total returns, $2,043,- 
304.92 (8.5c. per cu.yd.); total expenses, 
$1,093,109.77 (4.55c. per cu.yd.); oper- 
ating profit, $950,195.15. The operating 
profit was $1,056,863 less than that of 
the previous year. This was due to 
working in low-grade ground. A higher 
profit is expected during the remainder 
of 1923. 

The company has acquired additional 
ground along the Yuba River and re- 
cently constructed a new road to the 
Browns Valley road from its new area. 
Five dredges are now in operation. 


a few months for the Tom Reed, prob- 
ably less than a year for the United 
Eastern, and a few months for the Gold 
Road. The United Eastern is deriving 
its ore supply from the Big Jim mine, 
and the Tom Reed from the Aztec. 
The Gold Road is an old property, and 
hope of further discoveries appears to 
have been abandoned. Likewise with 
the United Eastern and Tom Reed 
properties, exploration has not resulted 
in significant discoveries. 

Gold mines sometimes die hard, and 
the apparent short life of these three 
properties may exceed the present fore- 
casts. The aggregate footage of devel- 
opment ard prospect workings on the 
United Eastern exceeds five miles, that 
of the Tom Reed is more than seven 
miles, and that of the Gold Road in 
excess of five miles. From these fig- 
ures it would appear that the three ore 
zones in question had been pretty well 
explored. To April, 1922, the Tom 
Reed property had produced bullion to 
the value of $9,488,622; the United 
Eastern up to the end of 1922 milled 
592,238 tons and _ recovered’ over 
$11,000,000 in bullion. The production 
of the Gold Road is not available. 


Two small mills are under construc- 
tion, one by the Oatman United Gold 
Mining Co. and the other by the Tel- 
luride M. M. & Development Co. The 
fcrmer is to be a 75-ton mill designed 
by Sill & Sill, of Los Angeles. The 
milling system is all-sliming, with solu- 
tion of the gold and silver by cyanide 
and precipitation upon copper plates 
by electrolysis. The solution will be 
recovered by an Oliver filter. The lat- 
ter mill is to be of 45-ton capacity and 
will use the cyanide process as applied 
in the district. A sorting belt for the 
removal of waste and washing sprays 





United Oatman mine 


for cleaning the ore preliminary to 
sorting are included in the design. In 
addition, the Gold Dust Mining Co. has 
rehabilitated a 10-stamp mill on its 
property and has installed a patented 
centrifugal amalgamator for the re- 
covery of the gold. The mill was being 
given a tryout at the time of my 
visit. The mine surface plant, which 
had been considerably damaged by a 
recent fire, was almost in operating 
condition. All three of the properties 
mentioned are said to have orebodies 
and _ sufficient development to begin 
stoping as soon as their milling ar- 
rangements have been completed. Thus 
continuity of production for some time 
is assured, although on a smaller scale 
than at present maintained by the three 
larger properties. 

In addition to the foregoing, the fol- 
lowing properties are at work, chiefly 
exploring the possibilities of their 
ground: Amalgamated, Lucky Boy, 
North Star, American, Lexington, 
United Republic, and a lease upon the 
Aleyone. The Amalgamated is cross- 
cutting; the Lucky Boy is shaft sinking 
and has reached a depth of about 
100 ft.; the North Star is crosscutting 
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Aztec shaft of the Tom Reed mine 


at the 300-ft. level of its 420-ft. shaft; 
the American is under lease; the 250-ft. 
shaft of the Lexington is to be sunk 
an additional 125 ft. and a crosscut 
extended at the new level; a tunnel, 
about 500 ft. long, is being driven on 
the United Republic, and leasers are 
at work at the Alcyone. 

Ransome lists about 82 properties on 
his map of the Oatman district (Bull. 
743, U. S. Geol. Surv.). Out of this 
number thirteen properties are now 
active. Opinion upon the future of the 
district swings between the extremes 
of optimism and pessimism. The large 
orebodies in the three larger properties 
are rapidly approaching exhaustion, 
and this accounts for the pessimistic 
opinion. Of the ten smaller properties, 
three are preparing to mill ore and 
seven are prospecting. 

The critical area of the district is of 
considerable extent and many prop- 
erties have been only superficially ex- 
plored. This accounts for the optimistic 
opinion. Even the pessimists concede 
that another large orebody may be 


discovered. Ransome states that very . 


little ore has been found in the Oatman 
district below a depth of 1,000 ft., and 
most of the known orebodies have 
terminated at depths considerably less 
than 1,000 ft. In the absence of 
evidence to the contrary, this opinion 
throws mining possibilities into the 
zone relatively near the surface. With- 
in the depth limit and the area indi- 
cated there remains ample opportunity 
for exploration. Leasing may become 
a method of developing prospects. 
Oatman, although distant from rail- 





road transportation, is accessible by 
good roads and possesses the advan- 
tage that mining and metallurgical 
practice has been established. The 


broad features of structural and areal 





bey ; os Cae 


United Oatman mill under construct 


ion 
geology have been outlined, and the 
accumulated experience of many can 
be advantageously applied to future 
operations. Power from the Kingman 
Power & Light Co. is available at an 
average cost of 2.4c. per kw.-hr. on a 
straight meter basis. Considering the 
fact that this power is transmitted 


Telluride mill under construction 


Tom Reed mill 


over 36 miles of line, and is generated 
by steam, the power rate is low; this is 
an important advantage to present and 
future operations. 


New Company Will Open Leadore 
Mine, in Idaho 


A firm known as the International 
Engineering & Finance Co., with head- 
quarters in Spokane, has closed a deal 
for the property of Leadore Consoli- 
dated Mining Co. The Leadore mine 
is situated at Leadore, in Lemhi County, 
Idaho, on the Pittsburg & Gilmore 
R.R. The property consists of thirty- 
one claims equipped with concentrating 
plant, buildings, power plant and ma- 
chinery. The new owners expect to have 
the plant in operation in the next sixty 
days, according to J. L. Magney, vice- 
president. Reports indicate that 670,- 
000 tons of ore is blocked out. 


Northwest Magnesite Will 
Continue During Winter 
at One-sixth Capacity 


Magnesite production at the plant 
of the Northwest Magnesite Co. at 
Chewelah, Wash., will continue during 
the entire winter, according to R. B. 
Rogers, superintendent. 

“We are operating one kiln and are 
shipping fifty tons a day of dead-burned 
magnesite,” Mr. Rogers said. “Sixty 
men are employed at the kiln and sixty 
at the plant. Operations are at about 
one-sixth capacity.” 

The American Minerals Co.’s plant 
at Valley closed Dec. 1 for the winter, 
but will reopen about March 1. 





Telluride mine plant 
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Arizona Mining Companies Pro- 
test Assessed Valuations 


Phelps Dodge, United Eastern and U. 
V. X. Have Cases Pending—Copper 
Queen Smelter Taxed for 
$2,827,064 


The Phelps Dodge Corporation has 
questioned the fairness of the tax as- 
sessment for 1923 of the Copper Queen 
smelter, at Douglas, Ariz., and has 
protested to the county treasurer. In 
paying the half year’s taxes that be- 
came due on Nov. 1, the corporation 
objected to the valuation as it has been 
raised by the equalization board, and 
stated that the amount of taxes, made 
necessary by the increased valuation, 
was paid under protest. The assessed 
valuation of the plant had been raised 
from $2,526,987.56 to $2,827,064.57. 

The United Eastern Mining Co., of 
Oatman, recently refused to pay the 
taxes as assessed on the valuation that 
had been fixed by the board and offered 
a check for $10,002.76, the amount that 
was claimed to be just charges. The 
check was refused by the county 
treasurer, who stated that the amount 
due for the half year was nearly twice 
that which the company offered. This 
company brought suit in the federal 
court, attacking the methods used by 
the tax board in fixing the valuations 
on which the 1922 taxes were based, 
and the payment of these taxes is held 
up because of the litigation. 

The taxes for the first half of 1923 
also became delinquent upon the refusal 
of the company to pay the levy de- 
manded. 

The United Verde Copper Co. recently 
withdrew its action attacking the tax 
assessment methods in Arizona, a suit 
that was similar to that of the United 
Eastern’s and one brought by the 
United Verde Extension. The latter 


company, however, has not withdrawn 
its suit. 


Nipissing Earns More Than 
$1,080,000 Dividends 


During the month of November the 
Nipissing company of Cobalt, Ont., 
mined ore of an estimated net value of 
$185,414 and shipped bullion of an 
estimated net value of $297,461. The 
low-grade mill treated 7,041 tons and 
the high-grade plant 157 tons. The 
refinery shipped 461,334 oz. of silver 
as bullion. For the first eleven months 
of the year production amounted to 
3,080,000 oz., having an _ estimated 
net value of $1,995,644, so that the out- 
put for the year should amount to 
3,400,000 oz., or approximately the 
same as last year. The estimated net 
value will be slightly lower, as the 
average price for silver is somewhat 
less than for 1922, but the net profits 
will be much the same as for 1922, 
when they were $1,485,700. The com- 
pany is paying 12 per cent a year and 
in addition two bonuses of 3 per cent 
each, which calls for $1,080,000, so that 
the dividend is being earned, with a 
satisfactory margin of safety. The 
net current surplus stands at about 
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Cananea Copper Officials 
Deny Rumors of Early 
Shutdown 


HE Cananea Consolidated Cop- 

per Co. of Cananea, Mexico, is 
now employing about 3,000 men 
and production is approximately 
3,500,000 lb. per month. It was re- 
cently announced that rumors of 
plans for a shutdown of the com- 
pany’s mines were without founda- 
tion and that operations would be 
continued at the present rate. The 
rumor probably resulted from the 
fact that the company had stopped 
production at some of its high-cost 
mines in an attempt to centralize 
operations. 





$4,750,000. The company has recently 
shown greater activity in its search for 
new properties, and has under option 
the Powell group in Rouyn, as well as 


some well located property in South 
Lorrain. 


Grass Valley, California Gold 
District, Experiences Boom 


The Grass Valley district in California 
continues to excite mining interest, 
although outside of the larger prop- 
erties, the North Star, Empire, Idaho 
Maryland, and Brunswick, operations 
are chiefly exploratory or preliminary 
to exploration. The Alcalde which has 
been in and out of ore many times, is 
now milling. The newer companies will 
extend the mining area and some may 
be fortunate enough to make important 
discoveries. 

Several Nevada companies have en- 
tered the district, the Gold Wedge 
Divide, Ben Hur Divide, Tonopah North 
Star, Tonopah Umatilla, and the Hilltop 
Nevada Co., all having acquired new 
mining ground. The Hooper tract, two 
miles east of Grass Valley, is said to 
have been acquired recently by J. E. 
McGowan. With four large properties 
producing actively and several small 
producers, the entry of a considerable 
number of prospecting companies has 
had the effect of directing attention to 
dormant mining possibilities, with the 
result that Grass Valley is now one 
of the most active mining districts in 
the state. 


Tintic Standard Pays 
$290,000, Biggest Dividend 
in Several Years 


HE Tintic Standard Mining Co. 

of Eureka, Utah, will on Jan. 5 
pay a dividend of 25c. a share, 
10c. regular and 15c. extra, amount- 
ing to $290,325. This is the larg- 
est single dividend paid by a Utah 
silver-lead mine in recent years. 
The total for the year will amount 
to $755,905, and the total in the 
short history of the mine will be 
$2,587,912. 
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New Oreshoot in Old Standard 
Mine Shows Well 


British Columbia Owners Explore in 
Mexico; Lessees Strike Ore at 
Home—Has Good Record 
of Production 


Lessees at the old Standard mine at 
Silverton, B. C., have driven into a 
new shoot that is said to give promise 
of being an important discovery. The 
owners turned the old property over 
to lessees some four years ago, under 
the impression that the mine was 
worked out so far as large-scale com- 
pany operations were concerned. But 
during the present year the mine has 
shipped more than 1,500 tons of con- 
centrates to Trail, zinc concentrate 
forming by far the largest proportion. 
The new find appears to be mainly 
galena ore, running well up in silver. 
A batch of ore is being put through 
the mill, and when the returns from 
this are received a better idea can be 
formed as to the value of the new find, 
but some of the old miners are predict- 
ing that the Standard will “come back,” 
in the same way that the Slocan Star 
has done. The Standard paid its share- 
holders $2,700,000 in dividends, besides 
about $400,000, which was left in the 
exchequer when the mine was closed, 
and from the interest on which the 
company has been exploring prospects 
in places as far afield as Mexico. The 
joke will be “on them” if good ore in 
large quantity is found in the old mine 
at home. 


Utah-Apex Company Passes 
Fourth-Quarter Dividend 


The Utah-Apex Mining Co., operat- 
ing at Bingham, Utah, has failed to 
announce a dividend for the fourth 
quarter of 1923; the reason is said to 
be the recession in the price of metals 
and the large amount of development 
work done by the company. A new 
orebody has been opened on the 2,000 
level, which measures 10x50 ft., and 
which assays 15 per cent lead and 5 oz. 
silver. The company has increased its 
territory during the last few months 
by actual purchase of adjoining mining 
ground and acquisition of capital stock 
of other companies. The new additions 
include the Iron Canyon-Bingham Tun- 
nel Co., Coronado group, Jack Rabbit 
claim, Quinn group, and Bingham and 
Eastern Mines Co. In the year ended 
Aug. 31, 1923, the Utah-Apex produced 
128,771 tons of ore, of which 54.961 
was direct-smelting ore, and 73,819 
milling ore. Metal production amounted 
to 22,661,749 lb. of lead; 9,592,399 Ib. of 
zinc; 1,393,000 lb. of copper, and 402,- 
208 oz. of silver. As of Aug. 31, 1923, 
the company had in cash and United 
States certificates of indebtedness, 
$1,121,605, and no debts. During 1923 
four dividends of 25c. each were paid, 
one being an extra disbursement. Re- 
cently a cave caught a number of men 
including the foreman and superintend- 
ent of the mine. The latter was rescued, 
but the foreman and three others lost 
their lives. 
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Active Winter Ahead on Minne- 
sota Iron Ranges 


Stripping Operations Keep Many 
Shovels Busy—New Equip- 
ment Ordered 


Winter operations on the Mesabi 
iron range in Minnesota are assuming 
full swing. At the close of the ship- 
ping season, some men were thrown out 
of employment, due to the closing down 
of ore operations in the open pits, but 
many of these have gone to work on 
winter stripping. The Oliver Iron Min- 
ing Co., the largest single employer of 
labor, is stripping at eleven of its open 
pits. It is also reopening one under- 
ground mine and is starting develop- 
ment of two new properties. 

The complete electrification of the 
Glen mine has been decided upon. The 
improvements call for a new engine 
house, which will be provided with a 
2,000 cu.ft. air-compressor and 100-kw. 
rotary converter with transformers, 
besides a 350,000 c.f.m. ventilating fan. 
The underground equipment includes 
three four-ton electric locomotives. 

The placing of one order for 20 miles 
of 100-lb. rail for open-pit work by the 
Oliver company indicates an active 
season for 1924. The independent oper- 
ators as a whole are working their 
underground properties to capacity and 
at present stripping work is being done 
at twelve open pits. Many improve- 
ments are contemplated by the various 
companies with a view to more efficient 
operation. New equipment is being or- 
dered for open-pit operations. 

On the Vermilion Range, prospects 
are bright for winter operations at all 
of the underground properties. The 
Pickands-Mather Company is working 
its Zenith mine with full crews, and is 
completing the surface improvements 
started in the summer. The Oliver 
company is working three properties 
and has outlined extensive improve- 
ments at the Soudan mine, both under- 
ground and on surface. The Chandler 
mine was a consistent shipper all sum- 
mer, and no doubt will continue to 
ship during the winter to the Zenith 
Furnace Co. at Duluth. 


West End Opens Vein in Mabel 
Mine on 400 Level 


The vertical shaft of the Mabel mine, 
20 miles from Mina, Nev., operated by 
the West End Consolidated Mining Co., 
of Tonopah, has been completed to the 
400 level. The north crosscut reached 
the vein and a west drift has been 
started on low-grade ore. The drift 
has some distance to go before getting 
under the oreshoot developed on the 
upper levels, and there is every reason 
to believe that the ore will be as rich 
and as wide as on those levels. The 
oreshoot appears to rake to the west, 
in which direction the company has 
more than 4,000 ft. of virgin ground 
to be developed. 

More than twenty cars of ore have 
been shipped from this property since 
the West End took it in 1921. The 
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last car carried higher values than have 
been contained in any ore shipped to 
date, and assayed 2.35 oz. gold, 171 oz. 
silver, and 20.5 per cent lead; the total 
gross value was $185 per ton. Develop- 
ment work has been performed on only 
one vein, although there are several 
veins which will bear investigation, 
some of them having produced rich ore 
from near the surface during early min- 
ing operations about fifty years ago. 


Million-Dollar Crusher Plant 
Nears Completion 


PART of the coarse-crushing 
equipment of the new $1,000,- 
000 crushing plant of the United 
Verde Copper Co., at Clarkdale, 
Ariz., was recently given a tryout. 
Although this division of the plant 


is completed, it will likely be after 
Jan. 1 before the entire plant will 
be in operation. The erection of 
the new plant will permit the dis- 
mantling of the present crusher at 
Hopewell; it will care for all ore 
produced by both underground and 
steam-shovel operations. 





Simon Silver-Lead Stops Milling 


The Simon Silver-Lead Mines, Inc., 
near Mina, Nev., ceased milling oper- 
ations on Dec. 1. Limited development 
is to be carried on, the principal wurk 
being the sinking of the new three com- 
partment shaft from the 550 level, the 
work to be done on contract. It was 
deemed advisable to discontinue all ore 
production while shaft sinking was in 
nrogress. and the mill was accordingly 
shut down. 


Cortez Mill Operates Steadily 


The Cortez Consolidated is steadily 
operating its mill at Cortez, Nev., 
treating about 150 tons of ore per day. 
The average grade of ore is not known 
and production value figures are not 
made public. A new strike is reported 
near the east branch of the Garrison 
tunnel, the ore assaying 38 oz. silver 
across a width of 4 ft., in a vicinity 
from which a considerable tonnage of 
bonanza ore has been mined. 

In addition to regular company mine 
operations, there are twenty lessees 
working in various parts of the mine, 
with fair results. The ore is of high- 
grade, as care is taken to discard all 
waste possible before sending it to the 
mill. 


Anita Copper Co. Suspends Work 
at Octo Mine 


The Anita Copper Co, has suspended 
operations on the Octo mine, near 
Lordsburg, N. M., after almost three 
years of continuous prospecting and 
development. It is moving all machin- 
ery and equipment to an old mine near 
the Last Chance, about 8 miles from 
the Octo. A development program has 
been outlined. 
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Lucky Jim Mine, Zincton, B. C., 
Will Be Reopened 


High-Grade Zinc Ore Shipped in 1918— 
Mill May Be Built—A. G. Larson 
in Charge 


The Pohlman Investment Co., of 
Spokane, has purchased the Lucky Jim 
mine, at Zincton, B. C., from the 
Canadian Bank of Commerce, and will 
reopen it under the supervision of A. 
G. Larson, one of the principal share- 
holders in the investment company, as 
soon as weather conditions allow. The 
Luck Jim has shipped to smelters in 
the United States and Canada the 
richest zinc ore ever sent out of the 
Slocan in any quantity. The mine fell 
into financial difficulties during the 
early stages of the war, and Mr. Larson 
was appointed by the court to manage 
the property in the interest of the 
creditors. Under his management, the 
first mortgage to Senator Lendrum 
MacMeans, of Winnipeg, was paid off 
and about $15,000 on the second mort- 
gage, also held by the Senator, and all 
the unsecured creditors were paid in 
full for their claims. 

The owners then attempted to oper- 
ate the mine again themselves, with 
the result that it fell into the hands 
of the Canadian Bank of Commerce. 
There is no mill at the mine, all ship- 
ments being high-grade zine ore. In 
the mining of this, however, a large 
quantity of medium-grade ore was 
broken and either left in the stopes or 
placed on dumps. It is understood 
that the new owners purpose to erect 
a mill to concentrate this material and 
during the construction of the mill to 
develop orebodies that Larson thinks 
he will have no difficulty in finding. 
The mine has been idle since the early 
part of 1918, in which year 1,843 tons 
was shipped, while in the previous year 
more than 3,000 tons was sent to the 
smelter. 


Indian Development in British 
Columbia Shows Well 


Development at the Indian mine, in the 
Salmon River district, in British Colum- 
bia, continues encouraging. The raise 
from No. 1 tunnel toward the surface, 
263 ft. above, has been advanced 40 ft., 
all the way through ore running about 
$100 in gold and silver per ton. Much of 
the gold and silver is free, the metal- 
lics being composed of about 40 per 
cent gold and 60 per cent silver. The 
drift on the vein shows this last shoot 
to be more than 125 ft. long, the face 
of the drift still being in ore. A cross- 
cut from the drift has passed through 
12 ft. of ore, with ore still in the face. 
A raise has been started from No. 2 
adit, and drifting is being continued in 
No. 3 adit, with a view to picking up 
the shoots already opened on the No. 1 
and No. 2 levels. A large body of mill- 
ing ore has been developed and the 
erection of a mill is part of the com- 
pany’s program for next year. Much 
of the ore now being developed at the 
end of No. 1 adit is of shipping grade. 
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News from Washington 


By PAUL WOOTON 
Special Correspondent 





Oddie’s Mines Department Bill Indorsed 


H. F. Bain and G. O. Smith Approve Measure—A.I.M.E. Directors 
Defer Action but Appreciate Senator’s Efforts 


NTRODUCTION by Senator Oddie of 

his Department of Mines bill is 
bringing to him a considerable volume 
of communications commending the 
measure. H. Foster Bain, the Director 
of the Bureau of Mines, in a letter to 
the Nevada Senator, among other 
things says: 

“You will appreciate that as Director 
of the Bureau of Mines I cannot ex- 
press an opinion as to whether the 
creation of a separate department at 
this time is a proper measure, since a 
plan for the reorganization of the ex- 
ecutive branches is under consideration 
by the Executive and by Congress. An 
opinion on that point must come from 
higher officials. I have no hesitation, 
however, as a mining man, in expressing 
my personal conviction that if such a 
department can be created it will be of 
the greatest possible service to the 
country as a whole, as it will to the 
particular industries in which you and 
I are especially interested. 

“It will be of very great benefit to 
the mining industry, and accordingly to 
the public interest, if so far as is pos- 
sible the various functions of the Fed- 
eral Government that relate to mines 
and mining can be brought together. 
Mining is one of the basic industries. 
It supplies the raw materials which, 
with foods and textiles, form the foun- 
dation of all industry. It affords the 
largest part of the freight handled by 
the transportation systems. Its products 
at the same time are essential to the 
maintenance of the _ transportation 
agencies. We have seen repeatedly how 
the stoppage of production in branches 
of the mining industry paralyzes the 
whole national life. It is a fact of 
common observation that inefficiency 
and waste in the mineral industry react 
on the whole industrial fabric. There 
are reasons why waste in the mineral 
industry is even more important than 
waste in the food industries. 

“Minerals are not re-created. They 
are not produced in the form of another 
crop. Any mineral deposit is a wasting 
asset. The total amount of mineral 
wealth available cannot be increased. It 
can be conserved, however, and used 
wisely. It is fundamental to the safety 
and the prosperity of the country that 
the mineral industry should be given 
thoughtful and careful consideration 
when legislative programs are framed 
and when administrative policies are 
formulated. On this account it is 
highly desirable that the functions of 
the government in regard to mines and 
mining should be centralized so that 
the spokesmen for the industry may be 


given a position commensurate with its 
importance.” 

Dr. George Otis Smith, the Director 
of the U. S. Geological Survey, says: 

“All who are interested in federal 
legislation which recognizes and pro- 
motes the mineral industry are grati- 
fied by the consideration of such a meas- 
ure as the one you have introduced. The 
essence of the measure appears to be 
the utilization of the Geological Survey 
and the Bureau of Mines, which to- 
gether form a nucleus of the proposed 
department. If the department is to 
be established, these two bureaus, in- 
evitably, must be the foundation upon 
which it is built.” 

F. F. Sharpless, in a letter to Senator 
Oddie, says that the proposal to estab- 
lish a Department of Mines was dis- 
cussed at length at the meeting of the 
Board of Directors of the American 
Institute of Mining and Metallurgical 
Engineers, but that no action was taken, 
pending the report of a committee which 
is to consider this bill and other mining 
legislation. “Regardless of the action 
it may be deemed wise to take,” says 
Mr. Sharpless in his letter, “I want to 
assure you that our directors are deeply 
appreciative of your many efforts in 
behalf of the mining industry. They 
feel that in you they have a stanch and 
loyal advocate for every matter of 
merit in which the mining industry is 
concerned.” 


May Transfer Bureau of Mines 
to Commerce Department 


Change Could Be Made by Executive 
Order—Reassignment of Leasing 
Work Obstacle 


A provision in the organic act of the 
Department of Commerce apparently 
paves the way for the transfer to that 
Department of the Bureau of Mines, the 
Patent Office, and the Mineral Re- 
sources Division of the Geological Sur- 
vey. The law establishing the Depart- 
ment of Commerce specifies that the 
President may transfer to it any scien- 
tific or statistical bureau the work of 
which falls within the scope of the 
department’s activities. It is entirely 
possible that the President may issue 
an Executive order to the foreging 
effect prior to Jan. 1. Such an Execu- 
tive order would carry into effect a 
portion of the reorganization plan and 
would be an indication of the sincerity 
of the administration in its avowed 
desire to reorganize the federal de- 
partments. 

The transfer of the Bureau of Mines 
to the Department of Commerce would 
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Searchlight Flickers as Rail- 
road Is Abandoned 


HE Santa Fe R.R. has re- 
quested permission from the 
Interstate Commerce Commission 
to abandon the 56-mile railroad ex- 
tending from Goffs to Searchlight, 


Nev. This road served the Vander- 
bilt and Searchlight districts as 
well as a number of contiguous 


desert points. Mining and pros- 
pecting is virtually dead in the 
vicinity, and the road has very 
little traffic and is not needed, say 
the officials of the railroad. 


facilitate the greater development of 
the economic side of its work. It doubt- 
less would strengthen relations with the 
mining industry. The change would 
make possible closer co-operation with 
the Bureau of Standards and with the 
Bureau of Foreign and Domestic Com- 
merce. The change, however, would 
necessitate the reassignment of the 
leasing work now performed by the 
Bureau of Mines. It is assumed that 
this function would be transferred to 
the Geological Survey. This is one of 
the objections to the change, as there 
are certain advantages in having the 
leasing work closely tied in with activ- 
ities of a research character. 


Decision Ready on Ferromanga- 
nese Relief Claims 


Question of New Appropriations De- 
pends Upon Early Rulings— 
Further Findings Announced 


The Attorney General is about to 
transmit an opinion to the Secretary 
of the Interior, it is understood, as to 
whether or not the production of ferro- 
manganese comes within the scope of 
the War Minerals Relief Act. If the 
Attorney General should find that such 
operations are admissible and if the 
Secretary of the Interior accepts that 
interpretation of the act, it will mean 
that large losses, the aggregate of 
some fifteen claims, will have to be 
allowed. 

In addition, a decision by the Supreme 
Court of the District of Columbia is 
thought to be imminent in the matter of 
the admissibility of losses growing out 
of property purchases. The admissi- 
bility of interest payments also is before 
the courts. Until these elements of 
uncertainty are removed, it is probable 
that no additional appropiations for war 
minerals relief will be proposed. If it 
should develop that payments are not 
to be made in claims that involve the 
matter of ferromanganese, and should 
the courts decide against interest and 
purchase of property payments. it is 
probable that no legislation will be 
needed, as the remainder of the original 
appropriation probably will be sufficient 
to discharge all findings of net loss. 

The Secretary of the Interior has 
approved further findings as to net loss 
as follows: W. H. Cox, $615; W. W. 
Gibbons, $476; John A. and W. S. Clark. 
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$704; J. H. Nodine, $270; O. O. Scrip- 
ture, $280.84. Disallowances have been 
approved as follows: William H. Mil- 
roy, stimulation not established; Robert 
J. Willard, stimulation not established; 
John McFarland, commercial impor- 
tance not established; H. W. Eckel, 
commercial importance not established; 
Barendregt, Fagan, Fagan and Wilson, 
commercial importance not established; 
John F. Martin, commercial importance 
not established. 

The appeals of the Western Mineral 
Co. and the Georgia Copper Co. have 
been denied by the Secretary. The 
appeal of Young, Milne & Reichman 
has been granted. 


Reno Gets Silver-Use Research 
by Bureau of Mines 


Industry Expected to Add $10,000 to 
$6,000 Fund—Nevada “Atmosphere” 
Will Help, It Is Thought 


With the co-operation of the, pro- 
ducers and fabricators of silver, it is 
hoped to have available $16,000 for 
the conduct of the research at Reno, 
Nev., on additional uses for silver dur- 
ing the first six months of 1924. The 
Secretary of the Interior already has 
allocated to the work $4,000 from his 
reserve fund. Director Bain of the 
Bureau of Mines has been able to allot 
$2,000 to the work. It is expected that 
the producers and the manufacturers 
of silver will contribute $10,000. 

The Secretary of the Interior already 
has formulated a supplemental estimate 
for $15,000, to be devoted to this work 
during the fiscal year beginning July 1. 
It is expected that the industry will 
match that amount, dollar for dollar, 
making available $30,000 to carry the 
work to July 1, 1925. By that time, 
it is believed actual accomplishments 
will have been sufficient to justify more 
generous appropriations. With that in 
view, Senator Oddie is planning to in- 
troduce a special bill carrying the ap- 
propriation for the fiscal year begin- 
ning July 1, 1925. 

The research work on silver is to be 
conducted at the Reno experiment sta- 
tion. Some are of the opinion that the 
work should be conducted in Washing- 
ton, so as to be nearer the .electrical 
furnaces and other equipment of the 
manufacturing jewelers, which will have 
to be used. It was thought, however, 
that the equipment at the Reno station 
is sufficient for much of the experi- 
mentation which will be necessary, and 
it is the desire of the Bureau to use its 
own equipment to the greatest extent 
possible. Many of the experiments are 
to be of a character which should not 
be subjected to the interruptions which 
would occur were they conducted in a 
commercial plant where the equipment 
would have to be used in the conduct 
of the business. Moreover, it is believed 
that the atmosphere in Reno will give 
impetus to the endeavor to better the 
condition of silver. There the research 
men will be in close touch with the 
industry and will be imbued with the 
urgency of the necessity for increasing 
the demand for silver. 
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London Letter 


By W. A. Doman 


Special Correspondent 
<> 


London, Dec. 6—At the annual meet- 
ing of shareholders of the Consolidated 
Gold Fields, Lord Harris was in a de- 
cidedly cheerful mood. The fortunes 
of the company seem to have changed. 
As regards the absence of a list of 
investments from the report, he re- 
marked that the directors did not think 
it advisable to let everyone know the 
changes that had taken place. The 
“profession” is wondering whether 
John A. Agnew has had anything to do 
with this decision. Shareholders wel- 
comed his election to the board on ac- 
count of his varied experience and his 
skill in discriminating between good 
and bad propositions. Hitherto the 
Gold Fields has shown a kind of 
parental feeling in the undertakings 
in which it was interested. Having 
made itself in a sense morally re- 
sponsible, the policy—and it is doubt- 
less a good one—has been to see the 
thing through. People are now won- 
dering whether J. A. Agnew has in- 
troduced the policy of cutting losses— 
also a sound one. In any case share- 
holders seem happy. 


Bwana M’Kubwa May Eclipse 
Union Miniére 

Earlier in the week I met an im- 
portant personage from East Africa. 
He told me that the Bwana M’Kubwa 
is a copper proposition of such vast ex- 
tent that it will in due course outshine 
the Katanga deposit worked by the 
Union Miniére. I expressed my doubts, 
but he maintained the correctness of 
his view. The deciding factor will be 
that of cost. 

A report has also reached me that 
Abe Bailey intends taking another mine 
under his wing. This time it is the 
Gaika (Rhodesia) that is mentioned. 
For some years this property was under 
the management of the Gold Fields. 
Then a Colonial—S. Edwards—captured 
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it and altered the scheme of under- 
ground working. To a certain extent 
he has achieved success, but all his 
promises have not materialized. Abe 
Bailey has certainly revivified Rhodesia 
from the mining standpoint, mainly by 
financing the Rezende and Cam & 
Motor, and by taking up the Sherwood 
Starr. The public has done well out 
of the first and second, but doubts are 
expressed as to the profitability of the 
Gaika venture. 

In April last’ the F. M. S. Govern- 
ment entered into an arrangement by 
which it undertook to sell monthly 5 
per cent of its holding of tin, amount- 
ing to 10,000 tons. It took over this 
quantity from the producers when the 
industry was depressed, and to give 
employment. 


National Smelting Co. Will Get Broken 
Hill Concentrate 


Great Britain is no longer to be de- 
pendent upon the German metal octo- 
pus—if it should revive—for the Na- 
tional Smelting Co., which was formed 
by, I believe, R. Tilden Smith in 1917, is 
being invigorated. It has arranged to 
acquire from the British Government 
the contract to purchase zine concen- 
trates from the Australian Broken Hill 
companies, made during the war. This 
contract was to run for ten years, and 
has still about seven years unexpired. 
The concentrates will be treated at 
Swansea Vale and Avonmouth, on which 
works there has been a capital ex- 
penditure of more than £2,000,000. In 
addition, the National Smelting Co. will 
acquire 4,000,000 Burma Corporation 
shares, which means, presumably, that 
the zine products of the Burma Cor- 
poration will also be treated at Swan- 
sea Vale and Avonmouth. The National 
Smelting Co. has a capital of £1,700,000, 
of which £1,000,000 is in ordinary shares 
of £1, £650,000 in 8 per cent cumu- 
lative participating preference shares 
of £1, and £50,000 in deferred shares 
of 1s. each. As soon as the election is 
over the public will be invited to sub- 
scribe to an issue of £1,500,000 of 7 per 
cent first-mortgage debenture stock. 





General view of the plant of the U. S. Metals Refining Co. at Chrome, N. J. 
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Mercury boiler and turbine installed at Hartford, Conn. 


The Emmet Mercury Boiler 
A Description of the New Installation at Hartford, the First 


To Be Placed on a 


IDESPREAD interest has been 
aroused over the recent start- 
ing up of the mercury boiler and 
turbine at the Dutch Point Station 
of the Hartford Electric Light Com- 
pany. Since this installation was de- 
signed, much valuable knowledge has 
been developed and it should be re- 
garded as a step in the development 
of the process. There have been a few 
troubles, mainly in connection with the 
gas sealing arrangements. It has been 
run many times and has carried as 
much as 1,500 kw. At first it was 
thought that the boiler had been over- 
heated but indications are that this 
was a mistake. Experiments are pro- 
ceeding with much caution, but the 
prospect seems to be very good that 
the equipment can soon be put into 
commercial service with conditions 
practically as designed. 
Development of the mercury boiler 
has been going on steadily since 1914, 


*Reprinted from the Dec. 4, 1923, issue of 
Power, a McGraw-Hill publication. 


Commercial Load* 


when W. L. R. Emmet first actively 
took up the work. Mr. Emmet is a 
man of ideas, with the requisite re- 
sourcefulness and tenacity to carry 
them through to successful issue. This 
was evidenced by his fathering of the 
electric drive for naval work in spite 
of strenuous opposition from certain 
quarters at the time, and he has had 
the satisfaction of seeing it adopted as 
standard for all capital ships in the 
United States Navy. The electric drive, 
however, was a somewhat different 
proposition from the mercury boiler in 
that this principle had been well estab- 
lished in stationary practice and it 
merely had to be adapted to marine 
work. The mercury boiler, on the other 
hand, represents pioneer work in which 
not alone the designs and methods of 
construction had to be worked out 
throygh experimentation, but the 
thermodynamics also had to be estab- 
lished to a large extent. The Hart- 
ford boiler is the fifteenth design to be 
constructed to date, the others having 
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been tried out with varying degrees of 
success in the General Electric works 
at Schenectady. Some of these designs 
have embodied the fire-tube principle 
like the Hartford boiler, while others 
have been of the mercury-tube type. 
With each the aim has been to con- 
struct a boiler that will not require 
a prohibitive amount of mercury, will 
not overheat and will be free from in- 
jurious expansion strains. Moreover, 
all joints must be welded to prevent 
the escape of mercury vapor to the 
atmosphere and the ingress of air into 
the system, which would produce ox- 
idization; and finally, the circulation 
must be such that all liquid will im- 
mediately return to the boiler. The 
problem of designing the turbine has 
been comparatively simple. 

It may be of interest to relate here 
that in the previous boiler set up at 
the Schenectady works, a steam load 
was carried continuously for several 
weeks to help out the shop demands, 
and the operation was entirely satis- 
factory. At the end of this period the 
boiler was shut down. Up to that time 
the boiler had been kept full of mercury 
and, incident to the fact that it was 
drained and refilled at this time, cer- 
tain oxide and other solids which had 
been carried to the boiler by the cir- 
culation choked some of the small cir- 
culation spaces and caused some of the 
tubes to be overheated. 

For the benefit of those not familiar 
with the principles involved, it may be 
pointed out briefly that the process 
provides for the vaporization of mer- 
cury in a boiler (at 35-lb. gage and 
812 deg. F., in the present case), ex- 
panding the mercury vapor through 
a turbine and utilizing the heat of the 
exhaust (at 29 in. vacuum and 414 
deg. F. in the Hartford boiler) to gen- 
erate steam, which is put through a 
separate turbine or supplied to the 
station main as at Hartford. That is, 
the mercury condenser surface is the 
steam boiler. In this way advantage 
is taken of a much greater temperature 
range than is possible with steam 
alone, and the thermal efficiency ap- 
proximates that of the internal-combus- 
tion engine; namely, a kilowatt-hour at 
about 11,000 B.t.u. 

The possible rate of gain that may 
be accomplished by the mercury vapor 
process, as compared with steam plants, 
is entirely dependent upon the con- 
ditions and efficiency of the plant with 
which the comparison is made. If we 
compare it with a steam-turbine gen- 
erating plant running at 200-lb. steam 
pressure and with the highest stand- 
ards of efficiency in turbines and aux- 
iliaries, the mercury-steam combination 
with mercury at 35-lb. gage should, 
according to Mr. Emmet, give about 52 
per cent more output in electricity per 
pound of fuel; and if in such a plant 
the boiler room is re-equipped with fur- 
naces and mercury apparatus arranged 
to burn 18 per cent more fuel, the 
station capacity with the same steam 
turbines, condensers, auxiliaries, etc., 
would be increased about 80 per cent. 
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Comparing with stations operating 
under high steam pressures, the gain 
would, of course, be less. 

The cuts shown represent a section 
through the outfit, as actually installed 
at Hartford, with the approximate 
temperatures indicated. It will be 
noticed that the turbine and mercury 
condenser (steam boiler) is above the 
mercury boiler, so that the condensed 
mercury returns by gravity and thus 
eliminates the feed pump. The only 
pump in the system is a vacuum pump 
of the water-seal type which sucks 
through a canton-flannel screen. Every 
joint in the system is welded so as to 
avoid any possible leakage of air or 
mercury vapor. 

The boiler is oil fired and the flue 
gases, after passing up through the 
mercury boiler, are led to a mercury 
heater or economizer, thence over the 
steam superheater to the feed-water 
heater and finally to the stack, at the 
base of which is an induced-draft fan 
(not shown). Thus the gases are 
brought to temperatures equivalent to 
those employed in steam systems. The 
mercury vapor passes through the 
boiler to the turbine, which is of the 
single-stage impulse type and is ex- 
panded to a pressure corresponding to 
29 in. of vacuum. From the condenser 
the mercury liquid flows into a sump 
and drains back into the boiler. The 
mercury boiler is of the vertical type, 
cylindrical in form, and has a single 
tube sheet into which the tubes are 
expanded and then welded; the lower 
ends are free to expand. The lower 
two-thirds of each tube is hexagonal in 
shape with the sides slightly curved. 
These curved sides of adjacent tubes are 
placed tangent to one another and are 
welded together at the lower edges, 
thus taking the place of a bottom tube 
sheet. The interstices between the 
tubes hold the mercury. By this ar- 
rangement a maximum of heating sur- 
face is obtained with a minimum amount 
of mercury. The present boiler holds 
about 30,000 lb. of mercury and is de- 
signed to evaporate 230,000 lb. of mer- 
cury per hour. At this rate the turbine 
would develop 1,900 kw. and deliver 
about 28,000 lb. of steam per hour at 
200 lb. and 100 deg. superheat; al- 
though it is understood that the Hart- 
ford installation has not been driven 
to this capacity, as it has been thought 
expedient to run at reduced load in 
order that experience with continued 
operation may bé had. 

In general design the mercury tur- 
bine is not unlike a steam turbine 
except that the blading is of tool steel 
to resist the cutting action of the mer- 
cury, and the glands are sealed with 
illuminating gas. The turbine is bolted 
to the side of the condenser and then 
welded. When it is found necessary to 
shut down the unit, the illuminating gas 
is turned into the system, and thus 
prevents the infiltration of air that 
might cause oxidization of the mer- 
cury. 

Like the mercury boiler the con- 
denser consists of a vertical cylindrical 
shell with the tubes rolled and welded 
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Section through boiler, 


into a single upper tube sheet. The 
tubes are closed at their lower ends, 
but are not attached to one another. 
In this way provision is made for free 
expansion and contraction. 

The mercury sump is also under a gas 
seal and is provided with an ingenious 
form of strainer consisting of slanting 
baffles which project into the liquid and 
carry a wire mesh on their under sides. 
Any oxide that may be floating on the 
surface of the mercury is thus caught 
by the baffles. 

As previously stated, the Hartford 
installation is merely a step in the 
development. It has two major limita- 
tions. The boiler as constructed is 
inaccessible for cleaning, and the steam 
pressure, as governed by the existing 
station conditions, is relatively low (200 
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heater and superheater 


lb.). Thus the corresponding tempera- 

.ture involves a lower pressure in the 
mercury condenser and a greater drop 
through the turbine than is desirable 
for highest efficiency in a single-stage 
machine. Consequently, another boiler 
is now being designed. It will be of 
the inverted V-type in which the mer- 
cury will be contained within the tubes 
and the gases pass over them. The 
lower headers are so arranged that the 
bottom part of each can be easily 
severed with a cutting tool, the tubes 
cleaned and the head welded on again 
in a comparatively short time. More- 
over, it is expected to install this later 
boiler where the steam conditions are 
such as to permit operating the mer- 
cury turbine under a more favorable 
pressure range. 
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‘THE MARKET REPORT 





Daily Prices of Metals 





Copper, NY. 
net refinery* Tin Lead Zinc 
ec. —_—_—_—_ : 

Electrolytic 99 Per Cent Straits N; ¥ St. L. St. L. 
13 12.85 47.625 48.125 7235 7225 6.20@6.25 
14 12.875 46.75 47.25 1.35 7.40 6.20 
15 12.875 46.625 47.125 1335 7.40 6.20 
17 12.875 46.25 46.75 139 7.40 6.20 
18 12.875 46.625 47,125 1339 7.45 6.15@6.20 
19 | 12.75@12.875 46 375 46.875 7.45 7.50 6.15@6.20 
Av 12. 860 46.708 47.208 7.367 7.40 6.196 

*These prices correspond to the following quotations for copper delivered: Dec. 13th, 


13.10c.; 14th, 15th, 17th, and 18th, 13.125c.; 19th, 13.00@13.125c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead re- 
ena prices obtained for common lead, and do not include grades on which a premium is 
as . 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 

















London 
a Tin Lead Zine 
Dec. Standard | 
Spot 3M Spot 3M | Spot 3M Spot 3M 
13 623 62% 2393 240% | 312 30 323 323 
14 624 627 2363 2378 | 313 293 323 323 
17 623 634 2333 2342 313 292 323 323 
18 623 634 | 2344 2362 312 29% 328 324 
19 62 627 672 | 2323 2343 302 292 323 | 323 


The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 





Silver, Gold, and Sterling Exchange 







Silver Silver 
Sterling Sterling Gold 
Dec. —_——_—__—__————| Gold Dec. 

" a NewYork | London | London wae od ard London | London 
13 4.37 654 3335 | 948 6d}\ 17 4.373 652 338 948 4d 
14 4.37 654 333 94s 5djj 18 4.37 652 334 94s 4d 
15 4.3723 654 S58 Sooo ae 19 4.363 643 332 94s 4d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 
of sterling silver, 925 fine. Steriing quotations represent the demand market in the 
forenoon. Cables command one-quarter of a cent premium. 





Metal Markets 
New York, Dec. 19, 1923 


until today, when another thousand 
tons or so could be obtained at that 
level. Producers do not fear any im- 
portant sag in the market, and realize 





Copper 


The volume of sales has been less 
than last week. Many producers are 
quoting 13%c. delivered still, but sales 
at this level have been only a few hun- 
dred tons, so that their prices are 
nominal. For first-quarter shipment, 
the general level at which orders have 
been booked is 134c., many agencies 
being willing to sell at this price. On 
last Thursday there was some metal 
for early delivery sold at 13c. flat, but 
sales quickly cleaned up the market 


that 13c. can only be done where cop- 
per must be moved quickly. The 
brass and wire mills continue ex- 
tremely active, and there seems no rea- 
son to think that any drop in consump- 
tion is to be feared. 

The export demand has been quiet, 
but prices have ruled somewhat above 
those at which domestic business could 
be done, as high as 13.15 to 13.25c. 
c.i.f. being realized. Rumors have been 
current that at the meeting to be held 
on Jan. 2, further breaks in the ranks 


of the Copper Export Association may 
be expected, and some predictions have 
even gone so far as to suggest that the 
association may be discontinued. This 
latter contingency, however, does not 
seem likely. 

Copper for forward delivery is 
somewhat stronger than near-by, and 
for the second quarter it would 
probably be difficult to shade 13ic. de- 


livered. 
Lead 


The official contract price of lead, as 
quoted by the American Smelting & 
Refining Co., was increased from 7.25c. 
to 7.40c.. New York, today, Dec. 19. 
The lead market is substantially un- 
changed from last week, except that 
even higher prices are being asked for 
near-by deliveries. One producer is 
quoting as high as 8ic., New York, 
though we have not heard of any sales 
above 7.85c., which was paid for 100 
tons as far back as last Friday. A 
fair tonnage of lead for late January 
and early February shipment has been 
sold during the week at 7.25@7.30c., in 
addition to the substantial tonnage that 
goes to contract customers of the 
smelting company at 7.25c. and 7.40c. 
Our quotations, given elsewhere on this 
page, represent a weighted average of 
the business done at unusually variable 
price levels. In the Middle West, con- 
ditions are also extremely unsettled. 
Quotations as high as 7c. are fre- 
quently heard, but producers are tak- 
ing care of their customers so far as 
they are able at much lower prices 
than this. Nevertheless, the average 
price realized on actual sales has 
worked up to about 74c., which is well 
above the price in New York, consider- 
ing the Smelting company’s sales. 


Zinc 

The slab zinc market is weaker. Not 
by much, but sufficient to bring quota- 
tions not quite 10 points below last 
week’s. The total volume of business 
was fair, with sales about equally 
divided between prompt and forward 
shipment, mostly to galvanizers, for- 
ward shipments commanding a slight 
premium. High-grade continues at 8@ 
84c. delivered. Brass special seems a 
drug on the market. 

Tin 

Tin has been erratic in price during 
the week, but buying has been good, 
not only among dealers but into con- 
suming hands as well. Prices of 99 
per cent are variable in their relation 
to those of Straits, but a discount of 
one-half cent still obtains on the aver- 
age. Forward Straits has sold at the 
same price as spot. 

Arrivals of tin, in long tons: Total 
to Dec. 17, 4,190. 
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Foreign Exchange 


Cable quotations on Tuesday, Dec. 18, 
were: francs, 5.25c.; lire, 4.8425c.; and 
Canadian dollars, 24 per cent discount. 


Silver 


Silver prices have been well main- 
tained lately on the strength of con- 
tinued buying orders from China, but 
as the date approaches when the last 
steamers sail which will arrive in time 
for the Chinese New Year, the market 
is showing an easier tendency. 

Mexican Dollars—Dec. 13th, 499; 
14th, 50; 15th, 50; 17th, 503; 18th, 503; 
19th, 493. 

Other Metals 
Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum — 99 per cent grade, 27c. 
per lb.; 98 per cent, 26c. London, £115 
per long ton. 

Antimony — Chinese and Japanese 
brands, 9@9ic. W.C.C. brand, 9§$@10éc. 
Cookson’s “C” grade, 10$@114c. Chinese 
needle antimony, lump, nominal, 6% 
@7ic. per lb. Standard powdered 
needle antimony (200 mesh), 74 @83c. 
per lb. White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0:;, 7.50c. 

Bismuth—$2.55 per Ib. London, 10s. 

Cadmium—75c. per Ib. London, 2s. 6d. 

Cobalt—$3 per Ib. for spot. 

Iridium—$275@$300 per oz. 

Nickel—27@30c. per lb. for 99 per 
cent virgin metal. London, £130 long 
ton. 

Palladium—$83 per oz. 

Platinum—$125 per oz. London, £29. 

Quicksilver — $60 per 175-lIb. flask. 


Quiet. San Francisco wires $59.35. Lon- 
don, £9 15s. 


The prices of Magnesium, Molyb- 
denum, Monel Metal, Osmium, Radium, 
Rhodium, Selenium, Tellurium, Thal- 
lium, and Tungsten are unchanged from 
prices given Dec. 8. 


Metallic Ores 


Chrome — $19.25@$22, 
upon grade and source. Nominal. 


Manganese—38@42c. per long ton 
unit, seaport, plus duty. Nominal. 

Molybdenum—80c. per lb. of MoS, for 
85 per cent concentrates. Nominal. 

Tantalum—Foreign, 60c. per lb. of 
Ta.0O; contained, c.if. New York. Con- 
tains about 65 per cent Ta.0; and 5 per 
cent Cb.0:. 

Domestic grades offered at 90c. per 
lb. of contained Ta.0;. Contains about 
54 per cent Ta.0; and 24 per cent Cb.0:. 

Market limited. Last importations 
made in March. 


Tungsten Ore—High-grade wolfram- 
ite, $9; high-grade scheelite, $9.50@$10 
per unit. Ordinary grades, $8.15@$8.50. 

Vanadium—Minimum 50 per cent 
V:0;, $1@$1.25 per Ib. Nominal. 

Iron Ore, Magnetite, Titanium, and 
Zircon Ore are unchanged from the quo- 
tations published Dec. 8. 


depending 
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Zinc and Lead Ore Markets 


Joplin, Mo., Dec. 15—Zinc blende, per 
ton, high, $44.20; basis 60 per cent zinc, 
premium, $41.50@$42; Prime Western, 
$40.50@$41; fines and slimes, $40@ 
$38; average settling price, all zinc ore, 
$40.50. 

Lead, high, $96.95; basis 80 per cent 
lead, $93@$105; average settling price, 
all lead ore, $90.49 per ton. 

Shipments for the week: 
15,767; lead, 2,737 tons. 
the week, $886,350. 

Lead ore prices are acknowledged 
by both buyer and seller to be as high 
as $101 basis, and there are claims by 
sellers that $103 and $105 basis offer- 
ings were received, but no buyer will 
acknowledge having bid it. 

With a steady demand approximating 
the output of zinc blende, at a price 
level insuring a profit on production, 
the output has steadily improved for 
several weeks. The rapid advances in 
lead prices, offering a wider margin of 
profit, should increase the output of 
lead, and as the two minerals are found 
together it may further increase the 
output of blende. 

Platteville, Wis., Dec. 15.— Blende, 
basis 60 per cent zinc, $46 per ton. 
Lead, basis 80 per cent lead, $102 per 
ton. Shipments for the week: Blende, 
980 tons; lead, none. Shipments for 
the year: Blende, 30,892; lead, 750 tons. 
Shipments for the week to separating 
plants, 1,861 tons blende. 


Blende, 
Value, all ores 


Non-Metallic Minerals 


Asbestos—Crude No. 1, $350@$450; 
No. 2, $200@$250; spinning fibers, 
$100@$125; magnesia and compressed 
sheet fibers, $60@$90; shingle stock, 
$50@$60; paper stock $30@$40; 
cement stock, $17@$20; floats, $6@$12z. 
All f.o.b. mines, per short ton, Quebec. 


Feldspar—No, 1, $6.60 per long ton, 
f.o.b. cars; No. 2, $4.50; ground spar, 
glass trade, $10, f.o.b. mill; pottery 
grade, $18 per long ton, North Carolina 
points. 

No. 1, not carrying in excess of 10 
per cent SiO., $7.90 per ton, f.o.b. New 
Hampshire points. 

For other feldspar quotations see 
issue of Dec. 8th. 


Mica—Scrap, $20 per ton; washer, 
lle. per lb.; disk, 14 in., 30c. per Ib.; 
232 in., S5e.; Zed in, S0e.: Sx4 in, 


$1.05; 3x5 in., $1.60; 4x6 in., $2 per 


lb., North Carolina mines. 

Ground mica, 60 mesh, $65 per ton; 80 
mesh, $70; 120 mesh, $120; 140 mesh, 
$125; all f.o.b. North Carolina mills. 

Washer and disk mica, $280 per ton; 
scrap $25 per ton, f.o.b. New Hamp- 
shire points. Demand greater than 
supply. 


Barytes, Bauxite, Beryl, Borax, Chalk. 
China Clay, Diatomaceous Earth, Em- 
ery, Fluorspar, Fuller’s Earth, Garnet, 
Graphite, Gypsum, Limestone, Magne- 
site, Manjak, Monazite, Phosphate, 
Pumice, Pyrites, Silica, Sulphur, Talc 
and Tripoli are unchanged from the 
Dec. 8 prices. 
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Mineral Products 
Arsenious Oxide (white arsenic)— 
134c. per Ib. 
Copper Sulphate—4.75@4.90c. per Ib., 
domestic product. 
Potassium Sulphate—Basis 90 per 
cent, $45.85 per ton. 


Sodium Sulphate—$24@$26 per ton, 
New York. 


Sodium Nitrate—$2.45 per 100 lb., ex 
vessel. 


Ferro-Alloys 


Ferromanganese — Domestic, 78@82 
per cent, generally obtainable at $109 
per gross ton, f.o.b. works. Spiegeleisen, 
19@21 per cent, $40; 16@19 per cent, 
$39. 

Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrosilicon, Ferrotita- 
nium, Ferrotungsten, Ferro-uranium and 
Ferrovanadium are unchanged from the 
prices published Dec. 8. 


Metal Products 
Copper—Sheets, 21c. base; wire, 15%c. 


Lead Sheets—Cut, 10.50c.; full, 10.25c. 
per lb. 


Nickel Silver—18 per cent Grade A 
sheets, 28c. 


Yellow Metal— Dimension sheets, 
18.75c.; rods, 15.75c. 


Zinc Sheets—Base price, $9.25 per 
100 Ib., f.o.b. plant. 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick and Zirkite are un- 
changed from the Dec. 8 prices. 


The Iron Trade 
Pittsburgh, Dec. 18, 1923 


Railroad orders, though not spectac- 
ular, make up a very fair tonnage week 
by week. Rather heavy buying has 
lately started in galvanized sheets for 
car roofs, both in car building and in 
repair work. Rails are quite fully sold 
up for the first half of the new year. 

Oil statistics having rounded the 
turn, with flush production decreasing, 
a fair demand for oil country tubular 
goods is expected in spring, and 1924 
may easily show more than 1,000,000 
gross tons of oil country tubular goods 
produced, which would make a fairly 
good year in that item. 

Steel mill operations will taper off a 
trifle more in the remainder of this 
month, but it is practically certain that 
operations will increase during January, 
after the continuous decline. aggregat- 
ing fully 25 per cent, since May 1. 

Pig Iron—The market is quiet, with 
prices well held at $23 for Bessemer, 
$21 for basic and $22 for foundry, f.o.b. 
Valley furnaces. The merchant fur- 
races in operation are fairly well sold 
up for first quarter No idle furnaces 
are scheduled to go in. 

Connellsville Coke—Contracting for 
first quarter is sluggish: the prompt 
market is dull. Prompt furnace, $3.85 
@$4; prompt foundry $5@$5.50; con- 
tract furnace, $4.25@$4.40; contract 
foundry, $6@$6.50. 
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Company Reports 





New York & Honduras Rosario Mining Co. 


Gold, Silver; San Juancito, Honduras 


A report of operations of New York & Honduras Rosario 
Mining Co. for 1922 shows a net profit of $388,560.22 as 
follows: 


Production of gold and silver $1,066,732.57 


Less freight and expenses on bullion............ 41,137.56 
Operating income. .................0ececeeees ——————_ $1,025,595.01 
Deduct operating expenses. ............0. cc cee cece cece eees 621,409. 88 
PINNED x5 ibis decd eas 560 dsscowedesehaass eau ss $404,185.18 
Deduct New York administrative expenses.................44- 47,826.60 
Net profit from operations. .............ccccccccscscccscecce $356,358.58 
RORSE INS 65 shown Sow 00 ss.caaeskswacd ie esncus oseaee 56,141.14 
$412,499.72 
Other deductions from income. .............0.00ceceeeeeceeee 23,939.50 
DO REE TO ICR nooo cide cnt n cv ccacanceenecodessececs $388,560.22 
Appropriated for reserves 
Mine fireinsurance.................0-20005 $5,295.88 
Advances to other companies. ............... 16,340. 14 
AEROBIE ENSRTATIO «.. 0.5000 cess svecesessees 2,632.32 
Sn rn 138,559.25 
a 162,827.59 
Profit for year carried tosurplus............cc0e eee ee eee eee eee $225,732.63 
Surplus, Jan. 1, 1922...............cceceeee $1,606,526. 38 
Additions, increased value of 
Sa ae eee ee $14,581.89 
Deductions 
Dividends paid during 1922... 150,000.00 135,418.11 1,471,108. 27 


RRNA FI ST Re i vaiw hoe asisinw seve ww eww Sw Bia e ieee we $1,696,840.90 


Balance sheet as of Dec. 31, 1922 is given as follows: 


Assets 
Permanent 
Mines, real estate and concessions............ $3,000,000. 00 
Plant, buildings, machinery, 
and equipment...........- $1,256,106. 33 
Less allowance for depreciation 675,789.91 
—_—_——— 580,316.42 
——————_ $3, 580,316. 42 
Current 
Ras 0 bo aeons oun eusenssuswe ene ® $73,454.88 
Loans receivabie plus interest..............65 234,968.73 
Bullion at smelters and in transit at market... . 142,270.00 
Broken ore in stopes and mill bin at cost....... 91,467.00 
Materials and supplies at cost............... 191,771.69 
Bond holdings piusinterest.................. 564,610.75 
———__ 1,298,543.95 
Other assets 
Investments—capital stock of other companies $51,853.00 
Advances to other companies less allowance 
Ce Sr ere 88,088.11 
Miscellaneous accounts receivable............ 3,531.64 
143,472.75 
Deferred charges 
Prepaid insurance, taxes and expensesS............-200e0008: 125,705.96 
MN 3s cc 2oes cen cehe seen canen en eecweeseua we $5,148,039.08 
Liabilities 
Current, drafts, accounts and taxes payable. ................--- $218,304. 86 
Reserves 
Mine fireinsurance...............eeeeeeee: $33,004.77 
REEL ERROR. ic keis ce ccciww'scebsssdanws 5,159.94 
Depletion of mines................e2eeeeeee 1,194,728. 61 
———_———_1,232,893.32 
Capital stock 
Authorized and issued 200,000 shares (value 
SIRO RP IIDD) 6 isis acs icons psntr0%sa1 $2,000,000.00 
Surplus : : 
Appreciation of mine valuation 
(less depletion)............ $1,053,918. 55 
Earned surplus.............. 642,922.35  1,696,840.90 


3,696,840.90 
$5, 148,039.08 


The business of the company proceeded most satisfac- 
torily during the year 1922, with the single interruption 
of a strike at the mine. 

The results of technical operations are indicated in the 
following table: 


Gepseanbvon at Sam. 1, 1923; COMB: «0 5065c sce siced sd cwscesnscessies 196,016 
Ounces per ton 

RRP 24 Lin 5 ba cis Ache ec W's eee aie See ew CAME ADA 17.35 

NE ee Sele Ae on nee See e eae OS Fs Rae ROS .054 
SITU: og 5h dco cis anasSwsGnsaans sank eesekisseeseemey 3,399,991 
PMU. acbhachinc seh 00 ess dbase oie cdbwd rh eRe pas edeeie ese 10,531 
PAINT TE... i505 5.050050 c00s 0 Shige sie Mabe wine ssiecemiesisah amie’ 4,887 
Ore production, tons..............- SSG Seaa eae ewe aaee Memes 68,763 
ERNIE ooh ss 50'S Sina a icise'e 60-45 9 Glew bea wa week  kuees anes 69,470 
IO 5.55 55.0 xs wp 050. 6 OSS vie ee ween ee wee Sisie 1,449,899 
[SEI os ckeas odin csb.0456500ne Cane aensesaebesencs 4,357 
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Re apn NIE Sag ene tendo oe lola 2 a gine ee a 928 
Average tons milled per day (365 days).............. cc ceeeeeeeeee 190 
AVGTAZORIVET TOCOVOTY;: POT OONE . occiccc cece cccsccceccccceseces 88.84 
AVERAGES ROM TERIVOEY POP OUI. 5 550508 ccc eet eiccceesecs 91.79 
Average ounces silver recovery, perton...............ccccecececece 20.851 
Average ounces gold recovered per ton.............. cece eee e eee -0627 
WRIOS DOr OU NON yo 058 566.56 so eke bck a eee see e tee nee $0. 6735 
WAlUG RU VER POOOWENOE OT COR 6 6.65. 66 e ec cede cscs bdeweseseeces 14.0302 
Cost of silver recov a SR ee ere ee ee 8.9005 
Cost of silver recov ED Silage NACA aot SK Sin ee Ra ee Eee . 4273 
Net profit on silver recovered, per ton............ 000 cec cee ee eecuee 5.1297 
Net profit on silver recovered, perounce................0.0000e00ee . 2462 





Barnes-King Development Co. 
Gold, silver; Mentana 


The records of the Barnes-King Development Co. show 


the following operating results for the quarter ended Sept. 
30, 1923: 


Earnings 
CC. (a a $53,449.80 
PIN ay 6 50d ad ie arate ieaua bot ate Cats 1,406.99 
PRMMNNNNOUNN 5 i ibsia's 0d oe wie tdlae nolo este aw Salar owes 133.25 
$54,990.04 
Deduct 
North Moccasin property expense, less old buildings 
RENE MAB EDE BO 5.555 3 5 5 Bie wise 0b So Seale nes $981.45 
Piegan-Gloster property expense, less old ma- 
ENE co oie od Sa ons genase eee 797.56 
Kendall property expense less power-plant lighting.. 647.38 
PUES GINOO GEDOIBEG «5.5.60 6.6.4 <6 5.00 050s sa aes anc 1,737.20 
PEPE 5c Sigs 5 Baers oak aa daa ewe 4,128.85 
— 8,292.44 
Difference being profit on operations for quarter ended 
RE PU PNES cS Saswaiwe mea hate else oe ee $46,697.60 


In addition, there was received from the U. S. Treasury 
Department, $29,150.59, being refund of over-assessment of 
income tax for the year 1917. 


Burma Corporation, Limited 


A report for the quarter ended Sept. 30, 1923, of the 
Burma Corporation states that 59,342 tons of ore was ex- 
tracted having an average assay value of 22.79 oz. silver, 25.29 
per cent lead and 17 per cent zinc. The tonnage extracted 
is equivalent to an output of 36 tons per man-shift employed 
underground. A total of 66,360 tons of ore was milled, 
averaging 22.38 oz. silver, 24.37 per cent lead and 17.43 per 
cent zinc. This included the re-treatment of 7,171 tons of 
accumulated mill tailing, averaging 18.48 oz. silver, 16.51 
per cent lead and 20.57 per cent zinc. A total of 32,795 tons 
of leady concentrates was produced, averaging 39.94 oz. 
silver, 44.74 per cent lead and 19.99 per cent zinc; 3,082 
tons of zinc concentrates was produced in the experimental 
plant, averaging 9.46 oz. silver, 6.29 per cent lead, and 47.89 
per cent zinc; 33,899 tons of lead-bearing material was 
smelted for a production of 12,515 tons of hard lead assay- 
ing 101.05 oz. silver per ton. 

The refinery produced 11,298 tons of refined lead and 
1,273,346 oz. of refined silver. 

In addition to the foregoing, 600 tons of antimonial lead 
was sold and shipped, and 595 tons copper matte produced 
ready for shipment from treatment of accumulated smelter 
by-products. 


Estimated Revenue and Expenditure 


Total 

Estimated grossrevenue.............ccc ccc ceccees Rs. 77,86,500 £519,100 
Estimated operating expenditure. .................. 45,12,500 300,833 

Estimated surplus over working expenditure....... Rs. 32,74,000 £218,267 
SPOOR I oso sain cushion cw ce cence tees ees Rs.3,00,000 £20,000 
ROMANIANS DOING CRE 6 Go's 55-5. a0 5 as aie bainn sae cess. 3,78,100 25,207 
Estimated depreciation on machinery and plant...... 5,49,900 36,660 
CaICAD EOE 6 oie ociidn es on eee cee eas 258 NE 3,12,900 20,860 


The vertical shaft was stripped to a total depth of 491 
ft. below the surface, and masonry lining completed with 
exception of 20 ft. below No. 4 level. Shifts worked under- 
ground and tonnage of ore extracted show satisfactory in- 
creases of 59 per cent and 43 per cent respectively over 
the corresponding period last year. 

The fall of .03 tons in the output per man-shift employed 
underground, as compared with the previous quarter, is due 
to the recruitment of new Indian labor of lower efficiency 
than the Chinese. Increased revenue due to increased output 
and the sale of zinc concentrates, copper matte, and anti- 
monial lead. 


December 22, 1923 


German Metal Situation Better 


SPECIAL FOREIGN CORRESPONDENCE 


HE CONCLUSION of an agreement between the 

Mission Interalliée de Controle des Usines et des 

Mines, of Dusseldorf, and the Ruhr mining and 
metallurgical companies has proved of great importance to 
the German metal trade, as is shown by the fact that the 
demand for copper, tin, lead, and nickel is active. The bulk 
of orders for copper, which is usually a measure of activity 
in the German metal market, may be roughly put at 6,000 
metric tons per month. Most of it is bought for the ac- 
count of A. E. G., of Berlin, and the Hirsch interests. The 
latter are known to have good connections with American 
producers not in the Copper Export Association. Recently 
they established a community of interest with the Bing 
Werke, of Nuremberg, a large consumer of half-finished 
brass. The Hirsch company, with its merchant wing, the 
Aron Hirsch company of Halberstadt, has large milling 
facilities and is connected with the Stinnes shipping com- 
pany of Hamburg. - It exports yellow sheets to British 
India and copper and brass products to South America. 

Notwithstanding the slightly improved business situation, 
the general outlook for the metals still appears clouded. 
As a matter of fact, about 40 per cent of the staffs of north 
central and southern metal-consuming firms have been dis- 
charged. Nevertheless, the general situation seems to be 
better than believed to be by many sales managers, who 
only look upon the unsettled currency question as the key 
to the situation. The introduction of the so-called gold loan 
of the Reich, which is based upon the dollar, and of the 
stable rentemark has already brought about some stability. 
Money rates have been lowered from 30 or even 50 per cent 
a day to around 5 per cent. 

The boards of the Berlin and Hamburg metal exchanges 
are still refraining from issuing official quotations for the 
metals, pending settlement of currency problems. This 
leaves the small consumer at a loss so far as prices are 
concerned. This is to be attributed to the scarcity of 
stable money tokens, which handicaps genuine exchange 
transactions. Covering operations cannot be made without 
the certainty that forward obligations will be settled with 
stable money. Balances of foreign money in Germany are 
small. Only in the occupied territory are consumers will- 
ing to pay in terms of dollars, pounds, francs, and guilders, 
where they have had to do this. The Otto Wolff-Phénix 
Co., which is an important tin-plate producer, will have to 
unload burdensome stocks before engaging in new busi- 
ness. The Franco-Belgian regime has failed altogether to 
master the complicated railway system in the Ruhr. It 
will take at least another six months before metal con- 
signments from Hamburg will go by old-established routes 
to western Germany. 

German firms have now many affiliations with companies 
in Holland, Switzerland, and other countries which are 
taking in copper, old metal, and aluminum directly from 
American hands or through London. These shipments are 
landed chiefly in Rotterdam, while those which are destined 
for Baltic countries, Scandinavia, or Czechoslovakia are 
often deposited in the free port of Hamburg, or in ware- 
houses of the United Kingdom. Warrants for these ship- 
ments are the object of much speculation on the metal 
exchange. Many dealers have already abandoned German 
business and have plunged into international commission 
transactions, by resuming relations with American, Aus- 
tralian, and even Franco-Belgian firms. 

Sanguine expectations are being held upon the pros- 
pective development of Austrian metal activities. Austria 
has a number of important metal consumers, such as the 
Mitterberger Kupfer Co. Every one of the Austrian estab- 
lishments has close connections in Frankfort, Cologne, 
Berlin, and Hamburg. German refineries are working up 
Austrian scrap metal, and although the scrap metal busi- 
ness is of prime importance, it is now extremely quiet. 

Lead is still in good demand. The present German pro- 
duction of it is about 45,000 tons per year, secondary lead 
included. The corroders and electrical manufacturers are 
using lots of it. Zine production is believed to be about 
36,000 tons. 
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Gold and Silver Imports and Exports 
at San Francisco 
The statistics indicating the movement of gold and 


silver into and out of the port of San Francisco during 
October, 1923, are as follows: 





Imports 
In Ore and Base Bullion 
From Gold Silver 
Canada...... iar CSRS ad eee $83,224 $51,843 
Nicaragua... 56,964 24,580 
Mexico.......... of ae 115,525 178,270 
Bolivia. ........ ‘eerste : ‘ 14,230 19,287 
WU oe des vee: : 58,082 78,406 
A SL oe rs ox i a SHES OSES 1,354,867 2,119 
Dutch East Indies 195,162 86,732 
Philippine Islands 145,615 2,399 
New Zealand 71,939 89 
I Ps kg 5 ae Pd 6 ie Seca AE a ee Oe yee 
Totals. .. ; : ; . $2,095,606 $443,725 
Coin and other bullion. ................... ; 17,991 11,695 
BUS cate sol Paleaad wae ae ame oe aa eas $2,113,597 $455,420 
Exports 
Foreign 
tee ates Sates st ies dwn eee “epee 1,124,280 
WE aii tas hun Gor utac bale SEO RS eee 128,749 
RUGME E TEMG ORLOINNOE icc acet ota v crt nesodeneaedeeasa $1,253,029 
Domestic 
Memeo: ....2.%.- So OS to nr eee 
CN awk: 20,000 $2,007,652 
Hongkong....... SP ss waandes 
Totals, 3,157,154 0z. silver. ..... $87,825 $2,007,652 


The total exports of refined silver for October, 1923, 
were 5,127,834 oz. The San Francisco price of silver on 
the basis of declared value for the month was 63.58c. 
per oz. 


The statistics for November, 1923, are as follows: 





Imports 
In Ore and Base Bullion 
From Gold Silver 
pC ae 4 $44,123 $17,945 
PENS ps cel ode erk Gis kam a 108,862 210,246 
Salvador.......... 860 6 
0) Se ee eee er eee 123,823 62 
Dutch East Indies........... 352,025 104,802 
PhilippineIslands........... 132,360 2,179 
Ba Nr rere 113,877 154 
py ae ee : as $875,930 $335,394 
Coin and other bullion. ............ 121,369 29,840 
MUONS 0G oa Saws oe $997,299 $365,234 
Exports 
Foreign 
NE ee et eee a cas he hg eee ake eet 9, (Rea ee $1,879,838 
RRR a eoacecdew sed cwkteesantiedecns,. —senmees 226,540 
erat BN ea cers b eeu eteuta atlas $2,106,378 
Domestic 
NS 5 8 oo adh ble o's Grd da sions: SOUGH » 2.602533 
CN is Peano het a ls cae eee sete, am Sea $2,151,347 
RUMI sb oisicin Sree ie rinse ae ewiaie’s 18,300 158,375 
Total, 3.642865 60s. sos ssee cick $59,905 $2,309,722 


The total exports of refined silver for November, 1923, 
were 6,998,422 oz. The San Francisco price of silver on the 
basis of declared value for the month was 63.10c. per oz. 


Transvaal Gold Output 








1920-1923 

In Fine Ounces 

1920 1921 1922 1923 
I ena ts asiexans 670,503 651,593 764,469 
Ponraue bid whee cadews 625,330 558,137 639,728 704,976 
{Eee ee 707,036 671,123 761,581 
BOM esc dvcnvesvanscens 686,979 681,382 511,338 743,650 
DOME gecencadvadess as 699,041 687,776 629,786 786,569 
PRE is a's hee eee aman 715,957 678,490 675,697 755,304 
I oh Gasket dca Mime mens 736,099 689,555 730,635 754,306 
pO er ert 702,083 711,526 752,490 769,371 
BOGGS ooo kc ce ccciees 682,173 691,026 747,089 739,504 
GU haz wide dne san 662,472 707,825 778,159 793,842 
WOWOINEN odds dia dces oe 633,737 704,236 TOGA cacdeads 
DGOOMRNOR 5 <5 6 5c 88s cccs 632,215 681,847 PRGA” wide 

DA ok eink cccccccus 8,153,625 8,114,516 AUER Kh xewen 


The total for 1917 was 9,018,084 oz.; for 1918, 8,418,292 
oz.; and for 1919, 8,330,091 oz. 





Alaska-Br. Col.. 


Calumet & Arizona. . 
Cal. & Hecla (New). 


Cerro de Pasco 
Chile Copper 
Chi 


Con. Cop. Min. ‘(New) 
Copper Range 
Crystal Copper 
First ae... 
eigen Copper. . 


Granby Consol.. 
Greene-Cananea . Sikeve 


a Conscl.. ; 


Magma Copper 
Mason Valley.. 
Mass Consolidated.. 
Miami Copper.. 


Mother Lode Coa.... 
Nevada Corsol...... 
New Cornelia....... 
New Dominion 
Old ama peat 
Phelps Dodge.. 

Ray Consolidated. . 


St. Mary’s Min. Ld... 
Seneca Copper 


Shattuck Arizona.. 


Superior & Boston. . 
Tenn. C. &C. efs.. 


ee, Verde E ‘Ex... 


Utah Metal & T.. 


Internat. Nickel... .. 
Internat. Nickel pfd. . 


Carnegie Lead & Zinc 
National Lead 
National Lead pfd.... 
St. Joseph Lead 


Am. 2.1. 8........ 
Am. Z. L. & S. pfd... 


Butte & Superior.... 


Callahan Zn-Ld 
New Jersey Zn 


Batopilas Mining... . 
Candelaria.......... 
a eeny. - 

Crown Reserve... ' 


McKinley-Dar.-Sav.. 


Ontario Sitver 
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Exch. High Low Last Last Div. 


COPPER 
Boston 


N. Y. Curb *55 -*50 
oston 


New York ‘3830372 
Boston é 23 
Boston Se oee . saeinat 
N. Y. Curb 13 12 
Boston 44 4.3 
Boston 19 19 
Boston ts ie 
New York 463 433 
New York 283 27 
New York 17% 163 
N. Y. Curb 133 13 
Boston 25 25 
Boston Curb 79 64 
Boston 4 33 
Boston 4} 43 


Boston Curb 38 30 


Boston a Fes 
Boston Curb *40 *35 
New York 153 124 
New York 15% 15 
Boston pa Sn 
N. Y. Curb 23 23 
New York 264 243 
Boston Curb 4 4 
Boston 183 18} 
New York 35 33% 
Boston ; ary 
Boston 3 1} 
New York 31 293 
N. Y. Curb 12 Ii 
Boston ia sa 
New York 223 21% 
Boston vane we 
Boston #345 0 «#341 
New York 4 8% 
New York 123 11% 
Boston *163 *16 
N. Y. Curb 23 23 
Boston 23 2: 
N. Y. Curb *87 = =*78 
Boston ses beta 
Boston 


Open Mar. t150 «+140 
Boston iis stave 
New York 123 113 
N. Y. Curb *24 =*24 
Boston 


New York 6} 4 
Boston *50 *50 
New York 7 : 
Boston sie oes 
Boston Fy 1 
New York 9% 83 
Boston bs bia 
N. Y. Curb 274 + =27 
Boston "7 - 
New York 044 634 
Boston “30 *25 
Boston waa : 
Boston ae 
Boston 
NICKEL-COPPER 
New York 143 123 
New York 81 80 
LEAD 
Pittsburgh 24 2 
New York 130% 1253 
New York 1102 1102 
New York 233 223 
ZINC 
New York 73 z 
New York 29 27 
New York 53 54 
New York 163 15 
New York 43 4 
N. Y. Curb 1504 149 
N. Y. Curb on ae 
Los Angeles : 
SILVER 
N. Y. Curb pete 
New York eee Bons 
Toronto *243 *22 
N. Y. Curb +3 +2 
Toronto *51 *492 
Toronto 2.40 2.32 
Toronto *71 =*68} 
N. Y. Curb 2 i 
Toronto *21 “23 
Toronto *153 *13 
Toronto 2.97 
Y. Curb 63 6} 


93 6% 
Toronto #35 *323 


Pe June 23, Q ss 


a a. 
75 


273 De. |, De. 39° 6 , 
" Sept. *20,Q 0.373 


1:25 
0.50 

8 ee 
23 Ja.2, Ja.15 0.05 
26 De. 20, Ja.7,Q 0.50 
4 a 23, K 0.15 
18} fe. 1, Se. 15, 0.50 
34¢ De. 7, Ja. 2,Q 0.75 


ie 


a0 Jan. *19,Q° 0.50 
*99 Nov. °17,Q°° 1.00 
—_— i No. 15,Q 0.50 
+344 Se. 22, Oc. 13, 1.00 
8: De.14,De31 0.50 
12 Sept. "20, 0. 
16, Au. 3, Au, 0,Q 0. 25 


17 Dec. 718, Q 1 
314 June ’23,Q 1 
a3 e20,00,28 2) 4. 
22 Mar. '20,Q 1.00 
ae Dec. ’20, Q * 


“50 Nov. °17, Q 6°33 
7, Jan. °20,Q 0.25 


13 
93 De. 31, Ja. 15, 


Q 0. 
*58 May *13, 0.10 
27 “Oc. 5, No.1,Q 1.00 
*| Sept ’18, 0.25 
643 De 3, De. 15,Q 1.00 
*30 Dec. °17, 0.30 
Pee \sesinssaseee = 
MAO. <avcsucesse% 
DE ea sasoonenn 
133 Mar.’ 19, 0.50 
803 Oc. 11, No.1 Q. 1.50 
Pica sw as sen oes Sore 
126? De.14,De.31,Q 2.00 
110 Au, 24,Se.15Q 1.75 
223 Be.9,Se.20Q0,X 0.50 
7; May ’20, 1.00 
27. Nov. ’20, Q 1.50 
53 Mar. °23, 0.50 
153 Je. 15, - aoe 50 
4 Dee 0.50 


149 Oe 31.No. 0,Q 2.00 ° 


SPUN 9 ona eae atte peas 
*70 June’23,Q 0.03 


12 


i sae 
+ Dec. '07,1 0.123 
ey May "20, K 0.03 
Re oss pret cae 
2.33 Oc.19,No.1,'23 0.023 
*69 Jan. 17, 0.05 
2 Oc. 1,0c. 15,Q 0.123 
*21 Apr. ’22, 0.10 
*133 Oct. ’20,Q 0.03 
2.97 Sept. 20, Q 0.123 
63 Ja.l, Ja.21. Pox 0. 30 
9 Jan. *19,Q 0.50 
*345 Jan. ’20,K 0.04 





Boundary Red M.. 
Cresson Consol. G.. 
Golden Cycle.. 


Hollinger Consol.. 
a Mi ining.. 


— Porcupine. 


United Eastern 
Wright-Hargreaves. : 
Boston-Mont. Corp.. 
Continental Mines... 
Dolores Esperanza... 
Tonopah Relmont.. 

Tonopah Divide..... 
Tonopah Extension.. 


Tonopah Mining.. 
West End Consol.. 


Bingham Mines..... 
Cardiff M. & M..... 


Columbus — Se 


Federal M. &S 
Florence Silver 


Hecla Mining 
Tron Blossom Con.. 


Prince Consol.. 
Simon Silver-Lead. . 
Snowstorm Silver-L . 


Tamarack-Custer... 
Tintic Standard 


ein Steel... .. 
Char. Iron pfd.. 


Colorado Fuel & Iron 
ong See Iron pfd. 


meats — 
Republic L s. pid. 

Sloss-Sheffield S. & I. 
Sloss-Shef. S.&I. _— 
U. 8. Steel pid... 
Virginia I. C. & C.. 

Virginia I.C.&C. pfd.. 
Vanadium Corp..... 


Asbestos Corp 
Asbestos Corp. pfd... 


Freeport Texas...... 


So. Am. Gold & P... 


Amer. Metal........ 


*Cents per share. 


ee 
Amer. Sm.& Ref. pfd New York 963 


US. Sm. R.& M. pfd. New York 403 
TBid or asked. Q, Quarterly. 
K, Irregular. I, Initial. X, Includes extra. 
Toronto quotations courtesy Arthur E. Moysey; Spokane, Pohlman Investment 
Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines 
onl Oil; Colorado Springs, Colorado Springs Stock Exchange, 
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Exch. High Low Last Last Div. 
GOLD 
New York i iB cnemteseaees = 
New York 1 ar wieeeusawaen =e 
N. Y. Curb bee a aero a 
Boston 2 OE cavarace sano saa aecah 
N. Y. Curb 37 Se.30, Oc. : »Q 0.10 
New York 1 193 De.31, Ja.2,Q 0.50 
Colo. Springs 1.05 1.05 3.05 Dec. "22, 0.02 
Toronto 40.355 10. a 11.50 De.13, Ja. *M 0.05 
New York 573 544 De.20, ‘De.26 M 0.50 
Toronto *3] “37 WUE nco ein ime a 
Toronto 3.45 3.327 $.38 ~~ 1 re. 15°23Q0. 02 
New York 183 18: D i= 8. 
Colo. Springs *50 *45 *50 Oct. 48, Q 0.01 
N. Y. Curb ee AR ae acted os Pea 
Los Angeles ae oe *5734 Dec. °19, 0.02 
N. Y. Curb 1% *98 1 0Oc.8,0c.28,Q 9.15 
Toronto re Oe OR i e iceicig rein fees 
Toronto 3.25 3.00 3.10 Se.15,0c.1,Q 0.023 
N. Y. Curb *75 *60 *75 June ’l8, 0.02} 
GOLD AND SILVER 
N. Y. Curb a WEG) MOE Salediiedcers 
N. Y. Curb > ee OU. Sawndwwa's 
San Francisco 4 RE en oe sas 
N. Y. Curb & Jah BY <4 Kee cs ands a ee 
N. Y. Curb “75 %75 a Jy. 1, Jy.10Q 0.05 
N. Y. Curb are wie PR eee ere aca lece 
N. Y. Curb *36 *36 °36 Apr. ‘23, Q 0.05 
N. Y. Curb *38 *36 ©37 Se.22, Oc.10 0.10 
N. Y. Curb 13 ide. 10, da.t €.6 
N. Y. Curb lis _ 30, Oc. 1 0.073 
N. Y. Curb 2 BS oe 8 eit eee Ou ere 
N. Y. Curb *65 9 *63 #65" Mar. ’23,Q 0.05 
SILVER-LEAD 
Boston Curb 5 42 De.15, Ja.2,X 0.10 
Boston oe ‘ae 16 Sept. 19,Q 0.25 
Salt Lake 1.023 *97 1.00 Dec. ’20, 0.15 
Boston Curb 33 3 3} Oc. 10, No. 1,Q 0.10 
Salt Lake *283 *20 *28 Aug. "22, 0.03 
Montreal 273 27 “Oct. ’20, 'Q 0.623 
Boston Curb l% 1% De. 15,Ja. a: 6.125 
New York 10 93 Jan., 509, 1.50 
New York 42 42 No. 26, De. , t.25 
Spokane "133. *HS. “USE chee. 719, Q.X 0.01 
. ¥. Curb 8} } 83 Au.15,Se.i5 0. 154 
N. Y. Curb ae ‘a Oct. 25, ’23, 0.02 
N. Y. Curb June "21, I 0.023 
Salt Lake 3. 875 3.80 3. 874 Se. 7 Oc. 1Q 0.12 
N. Y. Curb : : 3 Ja. 0.15 
Salt Lake *75 a. "17, 0.02 
Spokane "#322 #39 322 Oc. 1,0c.10 0.01 
N. Y. Curb *| BE i earaeecaceeute ee 
Y. Curb ibs,» <ghenes “46 
Spokane 1.38 &. 1.35 Se.30, Oc.1, K 02 
Salt Lake 4.00 3. 95, 3.95 Se. 24, Se. 29 ab 
Boston 23 2} June "23, Q,X 0.50 
IRON 
New York 543 ~ De.1, Ja.2,Q 1.25 
Detroit a a re Sisters 
Detroit Sia ati aeons 
New York 25 i No. 10, No. 26Q3 00 
New York es 102 jo 23, Q ‘= 
New York 303 29 r.'23) 
N. Y. Curb = 46 = 15, De. = 0. 62 
N. Y. Curb ae Bie sigceeccare neta 
New York 133 NED eee eciccs a 
New York 50% 493 May ’21 °50 
New York 93 3 De.15, Ja.2Q 1.75 
New York 60% 60 Feb.’21, -50 
New York 84 84 De.20, Ja.2 [@ t.275 
New York 963 95? No.29,De.29,Q1.50 
New York 120 (20 No.4,No.28, Q sae 
New York 53 Ss De 15, Ja.2 .50 
New York 80 80 De.15, Ja.22 .50 
VANADIUM 
New York 32 323 Jan. °21,Q .00 
SBESTOS 
Montreal 333 334 Se.29,0c.15Q 1.00 
Montreal 613 614 Se.29,0c.15Q 1.50 
SULPHUR 
New York 13 122 Nov.’19,Q 1.00 
New York 59§ 58 59 De.1,De. 15QX2.00 
PLATINUM 
N. Y. Curb 33 PE ca ewswaeet 
MINING, SMELTING AND REFINING 
New York 443 431 No.17,De.1,Q0.75 
New York 109 109 No.19,De 1,Q1.75 
New York 598 58? Oc.1 1,No.1,.Q 25 
96 No.9, De.1, oie 
New York 22 | 2 jm. *21,0 .50 
4 40} Oc.8,0c.15, Q0. 87} 


SA, Semi-annually. M, 





